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(57) Abstract 

TRAF5 as a novel protein and a polypeptide as a part thereof; a DNA encoding these; an antisense oligonucleotide against (he DNA; 
an anti-TRAF5 antibody; a vector containing the DNA; a transformant prepared by using the vector; processes for producing the TRAF5 and 
the polypeptide as a part thereof; methods of screening substances binding to the TRAFS or the polypeptide, substances regulating the 
activities of the same, and substances regulating the expression of the same by using the TRAF5 and the polypeptide', novel substances 
obtained by the screening; and various remedies containing these substances as the active ingredient. 
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*§gBfl«v c d 4 o icjs^LTi/^^iu^earssastT-fis t r 

AF5 (Tumor necrosis factor Recept 
or' associated factor) Rtf i <D&Hi£7f5 'J *>~f 
K (*«D-«0*H7f K) , ^n&$ 3- KTS D N A, N 

AF 5, 'J KO«a^». fc«fct;iC±ET R A F 5 

BfRfiOgF&ttftOtMllKlfc C D 4 0 *<2E< C £ 

ft T I* 5 (Liu, Y. -J. et al.. Nature, 342, 929.1989. Tubata. T. et 

al.. Nature. 364. 645. !993) 0 Sfcld CD 4 OitftLtzistfi-Jblt 
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77 , -v^a U->>3 >CS£fc?aSlfc*fcl'Tl*S(Bancher 

eau, J. . et at. . Annu. Rev. Immunol.. 12. 881. 1994) e $fcCD4 
0 *^Lfc*>^^^tt. I g E Hr^-CD 2 3 <Z)£3I*SS 

(Cheng.G. .et at. . Science. 267. 1994) » tfcG^HT-NFkB 
©jStt<k(wt>H-^t"5C<i:*<55ie>nT^5 (Berber ich. I. . et al.,J. Im 
fflunol., 153.4357. 1994) o 

CD40I1B ttlBS&ftK B US JM BUB IS, 5Q7r-y/* 

HaSSHCfcSSS. LTfc l J (Banchereau. J., et at.. Annu. Rev. Immunol. 
12. 881. 1994), CD 4 0 *^Lfc^y^^ttB»Boa5tt4b, 

»j:t;^<biwmsr*«tf^yT?ft< , ansm* h*-f 

, TjBBiaS1±<btCt>H4r«Ci*<^ | St*nT^$o 

CD 4 0 li»lia^«tttCtt 4lOi/^f-f >U 9 f?f-7*WL. 
TNFR-1. 2 (Tumor necrosis factor r 
eceptor-1, 2), Fas, OX40. CD30<t<i:t>ICNG 
F R7 r 5. U -ICJSfS I Sro&SBTfcSo 

CD40OU*VF (CD 4 0 L) 14 U fc T »H&±£36 

S3nTl*SC£i><»£3n (Armitage R. J. et al.. Nature 357. 8 
0. 1992).. C D40-CD40L -> X y A it B ffflJS - T UMBO^-n 6 1- 

sis, tnfr - 2 0«te«K*-r:>ci£*T*5/y**e»ifcft& 

UTtt, TRAF (Tumor necrosis factor R 
eceptor associated factor) M-f 
t5TRAF1^TRAF2i<, CD 4 0 (Ottilia 1*9 -f 'J IZ&G* S 
irV-tto&Sm'iLt LTttCD 4 0 b p, LAP-1. XI1TRAF- 
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3ifc«ttfnTU5CRAF I (CD40 Receptor ass 
ociated factor Cheng et al.. Science, 267. 1494, 

1995) a<w&awcs nTi>«, 

t«o-hybrid X? U i/f^fCfc o C D 4 0 (OfflBSrt *f >IZ 
T N F R — 2 <tttlS^L4t^««Ci/y^^gai«5«T-«5-7 
07TRAF 5 (*ffiK0ft5fcfc0£&T?2&5#K!¥ 8 - 1 1 3 0 3 5 

(3p^8^4^ i 1 aaiso -ciiCRAF 2 <o€ Birrs**;* nr use 

0 u--yV\Z&-fr LTz a $ t>(C, t hT R A F 5 K10l*T t> "7 9 * T 
R A F 5 ©E3?iJ*SlwLT^ n-- >^(cSt?tjLT» *3S*J!$:5£fiE$ 

fco 

ft 9018* 

BPB. *&mts C D 4 0 Offfliart K> ■< > tit •of 5 y^t/Pfii 
1ft«T«5Ur«^ge«T-*S T R A F 5 ICfiSfrSo 

*£BJ3tt* C D 4 0 0|BJ!Sl*3 K> >i^LTN F R - 2 
fclK i/yt^Seat5$fiIt"feS TRAF5 i:fc«*J«, 

*&BJ!<Z)T R A F 5 ^Oje3gtt4$IC|RS$n&Uo *ftBJJ©TR 
A F 5 om*W«"5"5X*>«kt;b h T R A F 5 , E?iJ£<BE?U 

M 1 3S«fctfEyiJ**l 4 ICir* tiS7 5 /»E?iJ, t> L < (a^OSBtf-E 

IS), ±E072 /ME*im» *ftBJJ<DT R A F 5 © 1 mfcflU-T £T 
, C D 4 0 ©Ifflliart K** ><t$S£U TN F R- 2 <fctt*££L&lK 
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sftS7$ snmm&ti? k$, *?sm©t r a f 5 iz.$ 

fc&OD, <lfe©5afC<i:*S£S-efcia'&5a3?fc, TRAF 5<0?gtt*^ 
rntf. *5S(U1©TRAF 5IC^*n5c ^WOTRAF 5 14, ft* 

»e>nTi*STNFR-2xiacD4 0 ©ttisrt k> T 

RAF K^-f^SHT S TRAF K TRAF 2. CRAF14KS«E 
5„ C D 4 0 (DtffllSrt K*<f y<fctS£f *ttK, $«lMiCD4 0fl)« 
BSrt K> «< >±I£^U T N F R - 2 &tttt*Lfcl*ttM**TS» 
EC72 /KEJiJiSt^v^Q v-*l#07 5 / »EFiJ«WTS1*iaw 
, TRAF5tUC«li6Hltl^4#A&n5. L,fc*<^T, ± 
E7 5 ./l*E*'Jt>L< tt*©-«i*l**« ° v-. Kl6 0% 

. fcfctt 8 0 96Ja_t<D*ta y-^07S / MEFOS-W L. 
.fctffc HTRAF 5 <t mfcOttSfc^-T&Rfc*^© T R A F 5 IC£ 

tnso sfc, &a*-rsj£*a^<D<£ffl tuRAFsm 
kt r a f 5 ia, %izittTsmtem\^2nz&z>^. RING7 

T R A F - C 4 >^&^S<fflBartgSfCT«5o 

o 

a-f j|,K*-f TRAF-C «< > ttE?'J^OE?iJS^ 1 CCjSCfc 
75 /MEJflOfc* 45-84, 110- 249, 251-403, & 
#4 0 4 - 5 5 8 Si, fcl*U E?U*<DEf«JS^4IC^tfc7Sy» 
4 5 - 8 4 , 1 1 0 - 2 4 9 , 2 5 1 - 4 0 3 , W 4 0 4 
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- 5 5 7 fglcSfc5. LfrLZ&bs **itt±Etf U K© 1 £ 

ttejic-r^f-r, >«ti5i«o«itg*wr5iE l J. kt5/»e?ij 

s sttis rc *tr 5 tit* * ji£T 5 b tasa « as? 7 ,1* h - *> * ic «fc o t 
R^nti^^ ^^/n*- TtBn&*\€>oDit«6<Bai!a(cGt)S«!:» cn 

A<S&;*ntii:<*i££'\<»:|6)^3o Lfci<oT, ^CDTRAF 5J5J: 

uz<d— ss<a#y Kii. c d 4 0 (DS/^^esfcasff-r 5 

B«Bfla««tt I g Mffitt C D 4 0 i/<fi-)V\Z J: 
ytt<fc©2 7XX<f Jl<ficy I gG, I gA, I g EttftSItT 
« 71/^f-lfll I g EtitfcJ&<T"3^T< &oTfiU * 

UfcA<oT\ *fSBJj©T R A F 5 a3<fctf*©-SB©# y 
Kli. CD4 0y^t^ea€»®t5CilCj:y, lgEj££<Djtii 

c d 4 o 5/$r*Jnattn*Ste, h tihjb 

£BJ|0!>T R A F 5 £ <fcl/*G>— U Ktt, C D 4 0 i/^^iU 

iSK *£BJJ<DTR A F 5 gfiS;fttf*'J'<7* K*«WttBSrtlc5IA 
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*5tW\t< Sfc. *5BBJ|©T RAF 5 *fctt*©-S©#U*7* K 
©7 5 /HEW* a - KtSSSBMm'DNACfetH)*. 
D N A 13 x 3Sfe#DNA, c DNA§flDt>^45DNA«feS^t«i< 
» c D N AT*U ft So ScDNAIJ, 7 $ *«&fc3fc<0 c D 

NA7-f ^5 y — •£> T IB IS 'J WCH c DNA7'f^7 l J-> &l*L* b 

hBMU y^Bc DNA7'f^y-?<fcy / i«i» 30 -- / ^^ IJ 

^-f tTW v a -f?-*' W7y is a y3s*>P CRST*» 

5C<t6<iti3K$o Two-hybrid X^'J-->^^ (MosialosG.. et al 
.. Cell 80, 389. 1995) IC«fc o T fcffiS Ci^T'i So cDNA5^ 
9 y-4tttt, ±2ELfcfc<&<& fillip l>. MB* M?*^1*M*&flF» 

*3enji<Dtt8E?'J©mftfltt> E?iJ£0E?'JM2fc«fctf 5 (c^3tt 
ti^ e ^ai<Dii«Eff!iic!a«$ nru* J: 5 C E*iJ£<DE*iJ* 

© 

*EW*arf* d n Afc*56WK**ft«. 

3EIC -rT(wfi£<£tfcd:5«C. *36W©T R A F 5X14*©-*©* 
•J X"7> KC7 a / iE59i<l»*« □ 5? - *1*0 7 5 / IBM tfit 
StfijK-??- H*d- KtSDNAtt. ±gEO*5gB^(DD N AiStMw 



WO 97/38099 ~ WT/JP97/01236 

^SfcBJKDDN AttT R A F 5 to— S8<&* U *7 F£ite^X¥ 

F£<fctf*©SS3H*l** *^«DTRAF 5 Xtt * ©«■ K * -i > * 
£C#«J K*3- Kt5mRNAt>U< tt*<D — SUiJiffiffiWl- 

RTV^tyxt'J :fX? I/** Kfc<fctf*<& TRAF5 

N Afc U < tt*0-»Cffl»Wtt«E5ll*Wr*. r<c*>s. 01*1* 
. E?iJ£<BE?iJ§^- 2 , 3, 5fi«klf 6(CEttODNAfct< 14*0- 
SB©««8IIS*rT5a<x 7rr> (A) IC»t5ffiffiWlg«i tt* 
2> (T) OfrfcU fc95->* (U) f*otfcil^ 
*§S«U!<D7 'J KBIil<tCI*« *<Djt#flli£ 

tf. *y =r** u** K©3' sfcigfc u < tt 5 • *«rc 
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T. (Stanley T. Crooke) 1$ Jilt* ft K 

D — (Bernald LebleuXfL in Antisense Research and Applications. 
CRCttJJE. 7DiJ^ 1 9 93 *) o **;U7**"7**- h£*>7 

- + ViA7-vt'<> (ttO . 3 9 42!) fcteffi LT^fiST?^ 5 fc<B 

b** KBI?»<**»*C<i:*<T-S«o 

^S$79tttt. ttitffUlT R A F 5 33«fctf*©-S5<0*y *7> 
- KT S D N AX« R N A*<#af S^S^^^^XttfflSf 5 
fc«)ICC£fflr5^«t*<ai3RSo 

x*u =f*$ u*^ KBHMtuc d 4 o os/y^-^eaisHK-rsci 

* U =fX? b** KR»*BC D 4 Q <Di/V tJi'CSSBlBtS C i 
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R A F 5 t> L< tt*fl)-«*B»-r«l»i»fC« 

KftttlCtt, T R A F 5 li-5-©-»*^Mfi«llcSaS-r5t»ifrfC 
An*, flfcCDTRAF-K TRAF - 2, C R A F 1 *PZ <D# U ^Tf- 

©traf 5 l < tt*<&-SB£ss&-r5J5tfci*f nt^sns. 

&ffitt<Dl£<*0>J T R A F 5 Xtt*<0£fl£©rt U ^"^f- K 
X SUB* LT»&n5*ift7?J65, 5fc2ELfc 

*fgW©T R a F 5 £3- K*T5 D NAT', S3 &?t£*J&9l£& L T 
. KTRAF 5££j£3-e\ JBKt5&<* t> U < T R A F 5* 

g«o T R A F 5 © — «©7 = V KEJU ■£> & 5 * U K* 

ft¥£fi!cU KLH h^i/7=» f©*t'J 

*<"C$«o iKmt LTT R A F 5 ©-SBfcfcffl LT t>. £«£WfST 
R A F 5 £BSrr£ttfc£ft5 CtAtT 1 ^ 5 U 7-JXTRAF 5 *> L 
< l**©-€B£in;lS!i«fc LTffiffl bTfc, t h «tt Cftit Sftfe©»t&8 
©TRAF 5 & L < li^©-S8$Sia-r5«:(**^«^<J:*<5rfi6T-S« 
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0-»tB«r*Hy. *>7*tfc*>t Mktatt, F (a b* ) 2 F 

jf ( Lfc*5§BB©T R A F 5 KT* D N AT?. JSMJ&E 

KTRAF 5 44I?t < jg«tEftfc©Si*fc L < 
ttigifefr 5 *^ TRAF5 0-S80 7 S / KEfJfr h 4 5 # «J 

K*Mfc££lSl'» KLH (t-*-A'JV'<»h^>'7 = » 

-f V hOn±7* h (F C A) ^i7va'0 h (F I A) 

K 7^*. 9**, ty*;, 0-7. =9h«, 9 2/** 

t hUtftli. in vitro sensitization^ (Borrebaeck. C. A. K. J. Immu 
nol..Meth..l23. 157.19890IH) ¥>S C I D7^$ffll^a (*» 
tttt. 19 - 61-65. 1993&RI) §©^2cTf35C<fc*<dJ3fcSo 

€ , /, D -^utfttt fcfllSfctt &T<&J:5t- *T % t&t)6s ftg L 
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*5SBJ1<0T R A F 5 fC$££-r§8t#£££LTl*5* n-;/* 

€• M lfc BS 3 C<fcic«fc y 5tit4*:*f#SC<!:*<T-g5o * 
TZs b hitBlt (CDR) ti<~7 9 *!3t#<D CDR4 

&»«&T?£3E3i*5;:<fclC<fc y?§5Ci*<T?S« (Cartel P r 
o.Nat. Acad. Sci. 8 9 4 2 8 5 1. 1992 

o 

Kt/tftli, flfctf* T R A F 5A<WT3C D 4 0 © ♦> ^GilfclS 

srs* *fttt«:T?«yf««e m^mumts traf 5 ©sis 

I?T-«»LT. »«^^ffl««flC#St-5TRAF 5fcL<li«e©5* 
TRAF 5 IS % C D 4 0 0 •> y*-JU£»<!: o T 1*5 6 

ns«)T% ^ifa<av>ifii , f'i-33W5TRA f 5 ©wffcfcftaiTsntf, £ 
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Sittfctt. T R A F 5 ^«Slf Sfctolwffiffl"r5tt»*7AOft 

atfc, *S&BJ!©ffifc®5 5*fQ*fc<*tt, CD 4 0 

sic, *&w<d* fttJt»«c d 4 o ©->y^^eai*aa5f sciic 
±kdn Mziiax.s &K£&i;t. am#i-ii^«J<o^> /x 

:/-y--©E3»h -/a^-^-OE?iJ, U *\/-AiS<&E?ih 3 b'-tto 
iteSBWi UTtefflStiSSSEFiK is?***-?* K*a- KT* 
ESEfih *0*'J WK*3-Kt5*iEW, *U Att*)QE9h 

TRAF 5 L < li€<D— KT5DNA4, 
^fl*l-4>55IO^S (WX-li-y-A-^JU-^ ^ J. (Sambrook J. Bolec 
ular Cloning, a Laboratory Manual 2nd ed. , Cold Spring Harbor La 
boratory. - a - 3 (New York). £J8) T, ffKW?* 

-IC«*iACC<tlC«fcy^»T-$So TRAF 5fcU<tt*©-&S3 
- KTSDN AOffSfcfflltt, E?iJ$©E?iJS# 2 5 IzCttSti 
fc«SE?lJt>U< tt, *©-«T'fcSo "C**-!** pUCI 
18. pBR322. pSV2-dhfr. pBluescript 
II. pHIL-SI, AZapll. A g t 1 0. pAc 7 0 0. YR 
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P17. pEF-BOS. pEFN-ll 7. =. K^^ 9-. It 

-itso*-. o -r JIT.*? ^-n^e>ai:i8«LTffiffl l 5 s. 

?*-<B#Sfce!lia* TRAF 5t>L< tt*<D-S?*a- KtSDNA 
*<D-95£f&£L 5 SSSSI^* &miSL'<9*-\*.s TRA 

itfe^X^/N^ K"7* 21991^3 Jl 20 B&fT. ^±tt. ICftlv 

»e>nyt^Re»#"c«y v *£bji<otra f 5 <& u< tt*<D-8B*s& 

R A F 5 t> L < U K©5?it753i CfffeS . 

. (fcixtf, r^^n^^j 1±HifeAB*£<b¥£«S. tt 

£e£t£m&<b35EA. 1 9 9 2 £, gJB) IC&oTffoCi^T-SSo 
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■if ^ <d »^ T«i3a o r a ks a » * « y as r«f^ * fx ^ o 

fc£?5.tf> TRAF 5Xtt*»-«0*UWK*8l^CD4 0 
feKB^O-ttOUy^KtBl^t, TRAF5^UIH©- 
|(D#"J^f K(C*S£-fS&S¥>T R AF5tl/<tt*0-»0*'J 
KiCD4 0 t>L< I4t(0-»»#!)W KOtt^*BS"T* 
fcS*** iJ-=vmci*TS*. fc£*tf&»tffc ( I s h i 
da. Tf, Pro. Nat. Acad. Sci. 9 3 H» 9 4 
3 7JC. 1 9 9 6 £) [CftoT* TRAF 5XBtO-»«#y^ 

KiFRA6xeh-yt<D»^ias«««t«. $e»tccD4 ot> 

sh i da. Pro. Nat. Acad. Sci. 9 3g 

9 4 3 71, 1 9 9 6 *) fctfcoT. TRAF 5 & L < te* «>-«© 
*U*7* K4CD40 fc L< tt*(D-S&<DrfU*7? K£©8£*H 

56 IC, Two-Hyb r i dX* 'J - - UT\ TRA 

F 5Xtt*©-*©*y*"7* Hi CD 4 0 L < U * 
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Jja (I sh i da, T?, Pro. Nat. Acad. Sci. 

9 3H. 9 4 3 7 1. 1 9 9 6 IC&^Tv C D 4 0 fflflSl*? K> W 
yS/^Ty7©'J^I/^-L e xA©D N A to a" -f 
SJ&Tfg3KT^S56^A«^ ^-^f^|!|-r«o S6ICTRAF 5 L < tt 
U ^7? K£83ge«G A L 4 <fc»Sf£JBT£8T-S 

ss&E^^-fcttKfSo cne^s^** (i sh 

ida. TS?» Pro. Nat. Acad. Sci. 9 3S, 9 

4 3 7 1, 1 9 9 6^) C^oT. 8«L4 0» (Voj tek. A. 
B . 5£. Cell. 74«. 2 0 5 1. 1 9 9 3 ICi*A U J&afc 

$ (I sh i da. T 3?. Pro. Nat. Acad. Sci. 
9 3g. 9 4 3 7 1. 1 9 9 6 ICftoT. bXfy>S*ttfcJ:tf 
fi-IS?? h ->^-1?S14?3l£t5C4 lw«t y % TRAF 5XI4€(D 

— U *-f* K4CD4 0 L < li*©— «Osft U 'C^f KiOtt 

Sxfc. &»2f& (Ishida. T|, Pro. Nat. Acad 
Sci. . 9 3 1, 9 4 3 71. 1 9 9 6^) Ctt^T, T R A F 

5 CD N F k B S&ttfbttffl y-ryyt5Zi*<T'$5. fc 
atfbhJurkat tlffilftSl^Bb r- 2 9 3 TtHKlfCT RAF 518 

N F - k BODStt<fc*l?fiE"rSfc*!)<D 7^ 

^OUS^aUS-rS CilUoT, TRAP 5XI**<D— SB<D/1*U *7 
* KflNF k BS1±<b^ffl*S8S0r6^e*S^rSC<i:A<T-S5o 
$t>fC TRAF 5 XI*-e<D-&<D/Hy K05fe3S*ffl©-r5ia 
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y&asflox.* trafs xb*©-sb©* u 17* f©3&9I**$s«!8 

JaT©«fcofc£2ilwJ:?Tfc. ^SW© T R A F 5 fc<fc tf*<B 

-ss©*'j*-7^ K^ctffl lt. *ne>icis£fSfcR. xi**ne>© 

fiJJB. $T. T R A F 5 XI**©— SB©* 'J K**l*tt C D 4 

0 &L< I4*©-??©'15U K£*fiic£it LTWISIU *££<bT 

5 0 $SS{bia&8l?ja (Crystal I izatioin of N 
ucleic Acids and Proteins. A Prac 
tical Approach. Edited by A. DUCRU 
IX and R. GIEGE. IRL PRESS at OXFO 
RD UNIVERSITY PRESS. 1 9 9 2 $¥) ICfifc o Tfl5 

(Methods in Enzymology V 
o I . 114. Diffraction Methods for B 
iological Macromolecules Part A. 

Edited by Harold W. Wyckoff. C. 
H. W. Hirs and Serge N. Timasheff. 
ACADEMIC PRESS. Inc. , 198Sf) (C&l*. X 
«IM?*?7l*s T R A F 5 XB*0-«0* U K© 3 %5c*ift$ 

SUttTRAF 5XI«O-«?(0^y^^H<!:CD4 OfeL< tt*© 

€ LT. C5lT»enfc 3 %5cS&tt. (Methods 
in Enzymology Vol. 115. Diffracti 
on Methods for Biological Macrom 
olecules Part B. Edited by Harol 
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d W. Wyckoff. C . H . W. Hi rs and Ser 
ge N. Timasheff. ACADEMIC PRESS. 
Inc. . 1 9 8 5 ?|) IZ&^mtirT S d 5. 

^5 l/T, ZOi5i:LTflft»h5TRAF5 X«*0>— &<7>tf U K 
7* K<0 3»5c«Ua»*l*ttT R A F 5 Xtt*©-SB©# U Ki 
C D 4 0 fcL< 'J K(D*S£<*<D 3 XScftitOJIWr 

f-^^ffll^T, (Ludi. MOLECULAR SIMU 

LATIONS Inc. . X li DOCK. Kunts group. 
University of California San fra 
n c i scol) IC&lv TRAF 5 Xtt* U 
£T5«!Sr*>*fte><i: C D 4 0 L< K«fc<D*S 

> ^ u fc u a-^sftttr s z t s 5 ©t-« 5 . 

±E<7)TR A F SXtt-eo-SB^tfy^:/* KIC|££T§&». **l 
D 4 0 0>is?+J\r&&*1B1i5r&z£\z£r>T. fifcajfla«5af^ffl 

sfc. c<o«fco^^Kiic d 4 0 <Di/y±^ea*«iffr«cifcj: 
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«K<fc<Dig*>. 7 1/Ol, U>^M» ;SEBt^©1i8t»<t 

*56BJ<Oi63S« (E3£fflfi£fc> I*. SPfi^ ttlKrtlft^ 

. ss^. marts*. &ts*. &rts*. *tfg»s*s?<D»e> 

Mft"rSC<fca<"CS. *©£U:8S^WK:f*S<3Fn$l»fibtf*T (MM 
% MM. tt£M. M«M. »M*M. JIMftttM 

. flxtf. SKj&*K*<a»M-C****Ctt. «*>*>k UtoitT 
;k^"S>, j|iuxy>l/>yja-^*oRS<bM% D-W^h-Jk 

o (tm) mo&ft%&<tmz&t;ztt>T'ZZo 

/leg/B, »£U<tt. «0. 1~1 0 mg/k g/B©ffl*T?ffiffl 

01 Ut. TRAF50*K>'f^4CD4 0 <D*BI&rt K > -f ^ <fc 
0 2 li. TRAF 54CRAF 1 <D 7 £ J BW i <Oifc8£JF**0 

So 

0 3 11. §»«T-©TRAF 5mRNAfl)/-if>^Dv7^ V^O 
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c a acts (D is g * Tik r 0 -c & 5 „ 

0 4 tt. CD 4 0 ©ttBSfl K><< V (2 1 6SBOK6xe>2 7 7 SI 
0 5tt. TRAF 5 <t C D 4 0 ©tfflJSfl K> 4 >fe«fc tf*©£Sfc£ 

g s T£ro»£gaa*e>f*e>ftfcfe£«£<*<Ds d s-*»7>'ja7 

0 6 tt. J u r k a t 8BJ!S«fc 2 9 3 Tffllfi^fflt^T RAF 5 i C R 
0 7 li. H I 2 3 1 Btffllfi<z>J&fil£&ft0 9xx* >"^a 

(3 8 li. F A C S £ffll*fcC D 2 3 ©g^8£ttl#Jy£tt©*££ 3 Sr^*" 
0T«5o 

09 li, b h Blffliau >*--7|fflBSfcD a u d i fcJctf R a j i "CO 
bhTRAFSmRN A CD / -If V7o -»f^ > ^ *^T«Si*»<D¥ 

0 1 0 It. 2 9 3 T8IIS£ffll>fcT R A F 5 O > ^ + 
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ta7-^D-=^, 7 7*5 h U -ViaZ^ SB 2 Rfi) 3-^ 

K^yj >y/\-/N'-7*5 h 1 9 8 9 £ : m-d- • l/-f >S 

SEttftl 1 :7»XTRAF5t3-Kt8DNAOB» 

(1 ) X? U - - > ^ 

7^7CD4 o ©lasart k> * vigors a aft© cdna^jd 

- - y^TSfcto, two-hybrid X * U -= V^ScfC J: U * 
X* U --^fcfro fco two-hybrid X^y-=^^flci 

^ISL^O ^-p ACT €*ffl l^Tf^SS tlfc "7 "5^C 5 7 Black 
Kaplan TffllS U VAffltffflflSfc V 1 3 cDNA 5-f79y 
-*c I ontech^URALk, COS-f 79 U - tt» c DN A 

*»«se«G a l 4 ostt k* >f v<fc©»^ieai or. m-c* 

T-»5 Lex ACDDN A la a" K * 4 V t Wl&T 5 BT'^V^ 
^^-*WT©¥«ll-Se^«l^tfco Sf, 4 Ofcfifl K* 

-f> (Torres. R. M. t>. J. Immunol. . 1 4 Bl, 
620-626 5. 19 9 2^:75 /MS^-2 1 6 © L y s 3 0 
5(DPheJT?) *a- KTSDNAKMrtlUTOMlwai^ PCR 
ICfcoTSKLfco Jft>7y7-f7-iLr5' -GCGGATC 
C T C A A A A A G G T G G T C A AG A A A C C A A AG- 3' » 7 
:/X75-f v-i UT 5 * — GCGTCGACTCAAAAGG 
TCAGCAAGC AG C C A T C - 3 ' £-a-j£L-fc„ *l^7-(7 
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»IiLT7r)XWEH I - 23 I B JfflfiS c D N A. a 
qtfU* (m^l»ttS) *££bfco DNAt- 

0^- (/<-* >x JUT-ttfi) IC T 9 5 1CT 1 #Brh 5 5 *C 

0 b p tfifi (Dig *gg#5 £(2141 LfCo BamHIiSa I I T?tOSi&* 7* 
5X5KpBTM1 I 6 (Bartel. P. L . h. in Cell 
u I a r Interactions in Development 
: A Practical Approach. Hartley. D. 
A. ed. : 1 5 3 - 1 7 91, Oxford University 
Press. Oxford. 1 9 9 3 ^) QBamHI-Sa I IN 
R***-f H:*Alfc. «ilfc^7X5 K£pBTM40cyt£ 

6*«L40#(Vojtek. A. B. 6. Cell. 7 4«. 20 
5 - 2 1 4 1, 1 9 9 3 *P) 12 H I S 3 &tf I a c Z 

*<yy A(csia*iisnTfcy. awsflr-L e xAfegK^w >/cd 4 
cfcy. frit-is*?*! h s/5<— tfStt^mtcft*ttii*feOo 

p B TM4 0 c y t *»$L 4 0 &Cfttt U *9 J: (J *A Lfc 

o €LT, LexAlStK>'f>/CD4 OHMSfl K> -f 
:b<3&3ELT^5J&«te#l#£»fc 0 CI ©JBSftK&&£ L 4 0 C 4 0 
SLfco 5ta»Oc DNA5^7'J- 2x1 0' ^ D-ytft«y ? 
OAjfelCJ: y % J&SfeftttL 4 0 C 4 0 IC$AU b a * 
GSUfc. 3 0t, 7 BOiSlft, ifcJSLfc* o-yzmnLtz* Xiz 
Ztlbto* u-y<D 0 h->^~ifS140«aS*^f2EO c DN A 
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f^6nTl^CRAF 1»«^liTRAF2©cDNA?D->S 
jfctt-TSfctfK 3 o=.-d>e,-/7X5 KfcttlftU C R A F 

1 tlTTRAF 2 c DNA*7o--7<fc Lfc*1f- »»r<V 

/w -jmj 94 XLtzt^tzo :ne>c^a->«j:y, c dna*£C-7 

7 * = K^@KLt. :n6O^5XSK*pBT'M40cY t £51* 
ttL e X AH£ KMV/tHamin C m^SSHa^* * - 
pBTMLamin (Vojtek. A. B. 6. Cel I. 7 4 g. 

2 0 5 - 2 1 41. 1 9 9 3*£gJB) i^lC Bf L4 0 fcKltl* U * 
■5Aas{Ccfcy*ACfc« €LTp BTM4 0 c y t i^CiA Lfcfcfl) 

4 0-3, C 4 0 - 6, C 4 0 - 7 2 ) tt. ^ U * «0-»5t* 
3-Kt«cDNAStLt^f: (ED o 

3^7D->(Drt, kbp(DcDNAK)t«I^UfcC 
4 0-3©cDNA«**7o-:fi:UT\ HAPIK^" (St 
r a t a g e n e tfcSD ^T&SlO^SlCftOftSI UfcT^ *«JH 
cDNA7^7'J-«^7-fMyy a >^(C*fc l J 

iJ-z'^Lfc, 2^o-y*<jl}&nfcfl)r, in vivo exc 
j s i onftlU'JtOc DN A»ttft<!*A3nfc75XS Kp B I u 
escriptiE"Rlto?LT. B c a B e s t x V 3. •> 7. 

?A (SSitttK) i:ffi?t*(D c D N A»Kra>£&E9J£*£Lfco 
ftt>Sl*c DN A«mt5fD-^2 1 0 5SS©c DN A«* 
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^UTUfc (E*im<DEF']S*!-3 ) o ZOcDNA6<pB I uesc 
r i p t (Cff A^nfc^^ ^ 5 KJpBSCRAFZ (pBSTRAF 
5) tfUZLtZo 

^SKD^^T-, ^ttS^NM 522*pBSCRAF2 (pBSTR 
A F 5) T?JE«tSfeU »&nfcBKiE&fc*»SNM 5 2 2 (p B S 
CRAF2) £ 1 9 9 6 3fl 2 7 BttttT-. B < tf ffa m 

(SKS^-F ERM P - 1 5 5 3 1 ) • *<D&. 3i®l*tt. 19 9 7 

^3^6 B#yr^y^^ b3kmiz&-5< aiR*rei=»«u 

FERM B P - 5 8 5 6 6<#$nTt^So 
( 2 ) T R A F 5 <D«&<D»*Jf 

±IE ( 1 ) T'i*£LfcD N AE?iJ£t>£ IC T R A F 5 <08lii*##rL 
fco TRAF 511 5 5 875 «/ 8*88^e>fiSc52E3Ka*6 & 

5ii£$nfc (EyiJ^fflS5'JS^1 ) o P I R 
ffiHtt^^^HiSLfciCS, 02CSt«ICCRAF 1 <k«fciS&^« 
^ttt^Lfco T R A F 5 <BC;fc«B$ll£lCtt, TRAF — C K > 

>*<#SLT^fc (S2)o TRAF-C K^'f^li, TNFR-2 
Olaiiart K*^ Vi^t5Cift<»€)nT^8TRA F K TRAF 

2*>, 9tm<Dc r a f i cc^ffiicssrs^^-^-cfey , 

^R<tO*aSf^ffllCB84-r5Ci:A<ftlt>nTt^o TRAF-C h'** 
VlCjn*. TRAF 511, M-%mti^K>miZR I N G7 « V 
, 5 -P(DZ n7< K> >fc«ti;3 * K-3-f to K> «< >£W 

LTl^fc (gl). 
(3) s-*fy-fa 

«4r R NAIiy7zi/V < fvf7y*-l-/7i/^ K7i 

y — (Chomczynski. P. Si^Sa c c h i . N. . 

- 2 3 - 
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Anal. Biochem. . 1 6 2 «. 1 5 6 - 1 5 9 1, 1987 
ip) ICJioTMU ttl*T, *U=f (dT) ^'r-jOT, (SiSitttfi 
) *JBl*T*U (A) * RNA^ttKUfCo 7/igO*U (A) * RN 
A* 6. 6 %<T>*)VA7 tort K*#t; 1 «7^D-xy^Sffll^S 
*-<a:/ffl| (7v -> * A*£K) i:^a.,r^^Lfc. 7° 
-7ttC 4 0 - 3<Dc DN Afflitt£ ,t PtwT«fi!-rS¥lCj:i.K tt»t 

(0. 2M NaHPO. [ pH7. 2]. I mM EDTA. 1 % ( 
W/V) B S Ax 7% (W/V) SDS) 6 5tt"f >*a^-> 

3 >Ufco 7<f**-«U SlSttlCO. 5XSSC/0. 2% (W/V 
) SDST. 6 5"C, 3 0$MBfc*U *- 5**y 5 "7 <r 

TRAF5 m R N A li v ttT?»<» NK* *T*8KU^ tit. 

fJWflCfc^Ttt* TRAF5 mRNAtt«aS$n<t^?fc. TRAF 
5 m RNAIitt2. 2 k b T? 35 U » ff&HfcT RA F 5 cDNAtt 

jgffifl 2 :TRAF5d tPfl^tCtftgft h h C D 4 0 S BigO&g 

t hC D 4 OlSJiart MO (Stam«nkovic, I. t>. E 
MBO J. . 8S. 1 4 0 3 - 1 4 1 0 1. 1 9 8 9 ^:04)^ 
Kf5^7X = HOffcSttK unkel (Kunkel. T 
A. Proc. Natl. Acad. Sc i. USA. B 2 1, 48 
8-49 2 1, 1 9 8 5 *f) O^&ICfto fc» t hCD 4 0 HBflSft 
-f V, -eoSg^^*^- Kf**DNAasJ:tfthTNFR - 2 tBHart 
-f > (Smith. C. A. h. Science. 248 10 
1 9 - 1 0 2 3 1. 1 9 9 0ip:72/ iSf 2 8 8<DLysfi^46 
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1 CDS e r$T-) ^3-K-T5€-DNAIiG S T Rt-n £E3ft£3&"< £ ^ 

— p G E X 2 T (7r^7i/7LKBttS) IC* "7* D - V U »t»n 
tzZf^X- KlCfcoT^BfiB L 2 1 L-fc'o Sfta** 
ICJ:oT3-K3n5b hCD4 OfffiSSfl K> -f 4 (C 

GST. GST/CD4 OlfflBSrt -f >2BS 1*1** 
Sa»fc«fctf» GST/TNFR-2»^IfiI (GST-TN F Rll 
) It. Sm i t h t>©?7& (Smi t h. D. B. fc«fcCfJohnso 
n. K. S. . Gene 6 7 1, 3 1 - 4 0 1, 1 9 8 8 ICftl* 

si»u ffbhfc^saK^^^f^vT^D-xf-^ico. 2m 

g/m I T-@£fbLfc„ b'- XJgjffi 2 *z I 12. 5X#U7>'J* 
7SK/SDS y;HCSS5i*If!U ? "7- U V 7 > b ffr- R 

- 2 5 0 KTSS-feLfco 5 ©TOSB&lwiSLfco 
C40-3 cDNAIC^^Ta-KSnSIfiKDN^JSi:, FL 

AGxfh-^ (-f-Xhv> a^^^ttS^Ra) A<#U0LfcSa« 
(FLAG-C40-3) £ □ - Kf 5 D N A «•» §63g^^^-pME 
1 8S (HBggsjS'JffiK /Wt7ii7;^iJ-X4 ( «£?3»A££ 
1 9 9 4 ip 4 £ 2 0 B§e?T, ¥±tfc. <D S R a 7 □ 

t — T5Sl-ffALv ^S^f *-pME — FLAG — C4 0 - 3 «• 

1 0 1 <0 C 0 S 7 «BflS(C 1 0//g<DpME-FLAG-C4 0- 3£ 

U TNE/<?77- (1 OmM Tr is-HCI (pHT. 8), 
1 % (W/ V) NP-40, 0. 15M NaCI, 1 OmM iod 
oacetoamide. 1mM EDTA, I 0/ig/ml a p r 
o t i n i n) CJ: ^TiSIHLfc^ a»&Lfco ±»<D¥S** ±$(D 
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1 u g<D£e«*@£<fcLfc$OU***V7 , 2fci-*fcf-:*<£: 4"CTM 
B#!HK h LTz%. t'-X£ift3»U 0. 1 96 S D S *f*ETT- 

. M&LtZo m^XUF L AG!a*M2 <-f-Xhv> n^^ttSl 
) *R|l>Tfc62C»U 2. 5Htf U7* 'J^7 2 K/ 

SD S^WCTSfiftfiiLfco *UT*fcF L AGflt*M2 t/WUflU* 

GST/CD 4 0 0*ffl*art K>-f>»^Sai (GST-WT) I* F 
LAG-C 4 0 - 3 4Sl$fi<^lfc, V h a -)Vt UtfflO 

fcGSTlfiRli, FLAG-C4fl-34lili*l/4:l»fc*, 
3fcGD*££&&t4*<«EET-Sfco —5. C D 4 0 © 2 5 4SIOT h r & 
A I alC&SI<*i*fc£JH* (GST-TA : EM) (DFLAG-C40 
- 3 ^©££^1^ GST-WTlZjt^¥U<«iJ?Ofco CO^RICfc 

y b h c d 4 o *<^-rs«sjii^s^y^>i'* < eiiL&< &«cii<n 

|- 331 btlTl^ (Inui. S. •=>. Eur. J. Immunol. 2 
„ ^ 1 747-1 7 5 3 1. 1 9 9 0 ^). «t<DbhCD40 ffll&fl 
K^-fVCa^^tllftl^l^lt GST-A 2 7 0 (B407S 
y|IS^ 2 7 0©A r g*>6 2 7 7©G I n ST^K^S * fcfc©) *< 
GST -WT £(^|3?©F LAG-C40-3 ^©tS-g-fc?* U G S T - 
A230 2 3 0 0 L y s 2 7 7 OG I nJT? 

fcfcffeS ■££*>©) £GST-A246 (El 4 07 £ / 2 4 6 © 

A s nfrb 2 7 7©G I n $ t> ©> F LAG-C 4 

0 - 3 i;:a<fc^'*S£T-S&J!>^fc„ GST— A 2 3 0 4GST-A2 
4 6CJfc'<, GST -A 230-246 (B4(D7 • 2 3 Ofl) 

L y sJ^fc 2 4 5 CD S e r &X'%X*2*1t*><0) ltt>?fr£F LAG 
- C 4 0 - 3 <fc,*S£ Lfco*t»IC GST-A239-246 (0 4© 
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7 S /KS-^- 239©Pro4»&245©Ser $ G> 
) RtfG ST-A220-239 (0 4(7)75 / 2 2 0 <D L y s 

4\&2"38©Phe $T??f^$«fcfc©) «G S T-WT4^¥©8 

ja±©>S*«k DthCD4 0©S|4©7S/ 246<8Asn<h 
2 6 9 0S e r ©IBOSI&tt T R A F 5 t + 
#T?li&<v 040)72 yitSf 2 3 0fl)Lysi 2 3 9 ffl P roOM 
©8i£&5Utts 0 4 <D7 5 / Ml^- 2 3 9 ©Proi24«©Asn 

^ofco c d 4 o ommn k-xw ><d 3*itiitt*fc*&< wsbts'ti* 

t£i,\t<s T R A F 5 (30 4 (D7 £ J 230©Lys*>«=> 269<D 

S e r Sifc&frnSo X, C R A F 1 

IJTNFR-2 <fc §1 «£«*nTl*3 (Mo s i a I o s 

. G. e>. Cell. 8 Oi, 3 8 9 - 3 9 9 1, 1 9 9 5$) . I** 
U GST — TNFRII (TNFR-2) it. FLAG-C4 0-3IC 
e^Lftl^iA<0 5O±OS^<k'J*5^5. C(0Ci«ty> TRAF 
5BTNFR-2 1 L ttl* C «t tffrfr v fc„ 
Hffeffi»3 : TRAF 5 <P *> V -jr ;Ufeg;gtt<P?gg 
( 1 ) NF k BO/ftit^lCDttS 
thJurkat T*fflfiS£ 1 0 % F B S *£fcR PM I 1 6 4 0 £ 
«!T«ltfc, X, th 2 9 3 T tffflfiS* 1 0 % F B S D M E 

MTiSllfc. 

CRAF1 c D N Aits filTO^IHICfcl*, PCRCito TSWS L 
fco $"3"1r y^y?^ 7-4LT5' - C T C C T C G A G A T G G A 
G T C G A G T A A A A A G A T GG A C - 3* » 7 > * > X "7? <f 
7-iLT5" -CTTACTAGTTCAGGGATCGGGCAG 
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ATCCGAAGT — 3* £HT\ ^7^7-, »Si t 

TV-jXllcDNA. fcitfTa q U * 5 -tfi * ©SICKM 
ittttia) Si^Lfc. D N Atf-^JHH 0 5 — yxJUv-tt 
») ICT 9 5 tJT 1 1 #IW. 5 5fC2 7>IHK 7 2 ^CT 1 3 
Z.<D«tt* 3 0 ^ ^frtv 1 5 0 0 b ptfifi(Di8ISi£&£l2l'RUfc 
o Xho I <fc S p e I fCT<0Si8L 5B3S/<^^-pME 1 8 SOXh o 

i - s p e i mm&m&tinzmxistzo fthntzzr? x = k*pme- 

CRAF 1 tmSLfco X, TRAF5 c D N A*3g^f ^- p M 
E18SOEcoRI-Notl f&JIK8*£SB{ttl-*$A L fco »e>nfc7 
5^SK*pME-TRAF5 (pME-CRAF 2) 46Sl/fc. 

Lt, N F — k B©*£-&SB(4T-*S k B U T C A T 
S [ k B ] iT K — CAT (Inoue. J. h, Proc. Nat I 
. Acad. Sci. USA.. 8 Bi. 371 5-371 9 1. 19 
9 1 £ffll*fco S&IC C ATfgStOk B4^Stt*«Sr5fe*l- 
. = > ho-;ifU#-*-r9^£ K<fc LTk BSBflt^atSCfc [ 
k 8M]J K — CAT (I noue. J. 5>. Proc. Natl. A 
cad. Sci. USA. . 88 4*. 371 5-371 9 1, 1991 
SO fcfflOfco X, D N A<D»HSt&AJa$*fffiS'r«fc4C>0l''1*-*- 

h is & — & i5-act i n-j5-ga I £ffll*fco 

thJurkat T«lS'N.a!)»«"75*5 Ki*Att* ]UT<D¥KSIw 
J:oTHJSl/fco 1 ^ gfiDI/*-*-^7X5 K ( [kBl.T K-CA 
T*5tMi [ k BM]J K-CAT) , 1 // g <0 0 - a c t i n -0- 
ga I 1 . 5M«*KB3MO«pME-CRAF1**l»tt 

pME-TRAF 5£iS£-Lfc„ tlTDN Afl)4iA<5 Wfli:<C5« 
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WO 97/38099 



T/JP97/01236 



ICpMEl 8 Sfc^flnLfco f LTDEAE -5*** h^vSCJ:!), 
2X10* <08HIS^ h^>X-7i^vg>tfco 
t h 2 9 3 T *iBffi'Vfl!>M75 * a KSIAtt. JaTO^IWIClt^ 

1 (ig©l/'H-^-^7X; F ( [k B].T K- ATfcSUtt [k B 
M]iT K-CAT) . 1 w gOiS-a c t i n - /S - g a I *3<fctf 1 0 

g L < tt 2 O/iglDpME-CRAF 1 $5lM4pME - T R A F 
5 *ii£Ufco t l/T. D N A©£ftA< 2 2 n g lcfc§«(Cp M E 1 8 

erbomel. P. h. Cell. 3 9£, 653-662 H. 19 

8 4^) tttixjusrsciicj: ya^^btfco 

C A T ;i§t£l3 (Gorman. C. M. b, Mol. Cel I. 
Biol.. 2 m. 1 0 4 4 - 1 0 5 1 1. 1 9 8 2 *P) \Z.Ul\ 3 7 

*c, 1 i^KKDSiDi^ifflriiffiLfco -e<o^m*ia 6 ic^ tfco 

bhJurkat TtfflJfi (A) Vlt. T R A F 5 tek BS?(4«c#14 

fflfi«c#wiwSi4<bLfc„ c r a f i icia-eofc&s&iia 

en^A^ofco t h 2 9 3 T W&fiS (B) T t> T R A F 5 it N F k B 
fcSttfbLfco bhJurkat Tmmv&btltzUs 

«#tt*<aST-ttftA>-3fc„ cnii, 2 9 3 T IS & T?li 45J 5>fiJ 
Tfc, fT?ICN F k B*<i£l!fe<tLTl**fc*!>Ti&«o d iDfTICiS&ft 
$ JxTl x <5 N F k B li, C R A F 1 *<iBf!l%3ET 5 C <!: IC «fc y UDfcJSft 
fco f ft^S TRAF54CRAF1B. *©ia*d5£3Bl£<fc 5 N F k B 
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(2) KitVh***f ^ :7Sg|?fc<BC D 2 3 §£3ES&3!ttl#J?St4<BJfcB 

pME — FLAG — C4 0-3^^07^ v >»1£Sf5 : ?-§6S'7^ * 
= KpApuro (Takata. M. €>. EMBO J. . 1 3S, 
1 3 4 1 - 1 3 4 9 5. 1 9 9 4 £) $*i:7-)XWE H I - 2 3 1 
Btfflliaf- h5 >X7 x£ *> a >U 0. 5/ig/ml yn-7>f£/>© 

Bttfc8H*<Brt. #27. #30. #41. #33. #39. #57 
fcJ;t;SH*T-£5WE H I - 2 3 1 BlfljaiCOl^r. 2 <»: 

|C^xx^>-/av/T--f>yi-«fc-3"C, FLAG-C4 0- 3 ©§6£* 
SfBLfc, #33. #39. #5 7 1*. FLAG-C4 0 - 

3<D562S*<ttB-CSfc (0 7) . -tf, #2 7. #3 0. #41 
WE H I - 2 3 1 BWUSTliF LAG — C4 0- 3 ©56^4<«IST l g 
fcfrofc (07) o X. T*T©iBKteft*ttjE*l/'<Jl'©v*XCD 

4 0 *JI^L-Tl*fco 

Z *t £"7 9 X CD40L-CD8*^7lB» (La 

ne. P. t>. J. Exp. Med. . 177 #. 1209-1213 
I, 1 9 9 3$) t'4 8^M$iJ»UfCo l«»3VFD-A4 IT, fJ 
»JW©<tteyi=»«!*»linLteo F I TC«Bltn:CD2 3!ft<* 

fcffll^T, l8Be$feU FACScan (^^h> 5w*>v:/*fc 
SI) (DiftBJIfcUlftiK Lysis 1 1 7 n *f 5 A£ffl UT*«f L fco 

B^M#3 3. #3 9. # 5 7 T IS «. H4^i"CD 2 3© IBS!** 
MSftfcfrofc. &fcfc«fctf # 2 7. #3 0. #41 T-tt, C 
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O40L-CD8 7geSt<DWa«C«fc IK C D 2 3 <D$6JB*<Bli*£ 
ntl\fc, C4 0-3©cDNAfC<fcoT3- K$tlTl x S5fiftli» 
TRAF 5roN^*a«i<^aifc4(OT?«y. RING 
K/'fViZn? * K*-f >©— S?**«UTl*5A<, TRAF 

-CK>'f>liWLTl^ (0 1 ) o COgaRli, COUy^t^ 
&itLTWim$n& C D 2 3 <D5fe3SlC*if LT\ KStV h <f 7£ 

mtizm 4 : bhTRAF 5$a-Kt8D N A <PBKf3 

( i ) u -=.yy 

n&W 1 T-Hmtfc-7C*T R A F 5 c DN A»fr*^D-7HT 
, h B*fflJfi'J TUBAS** D audi cDNA^-f^U 

- (C I o n t e c h&Si) ^^^-JA-f^U "tf- v- a >£(C<fc 
!/7^'J-=vyLt, /N-f 7'J ¥4 tf-*> a /wVuy-f*- 
5/ ■ V/<?7 r- (0. 2M NaHPO, [ pHT. 2]. 1mM 
EDTA. \% (W/V) B S A. 7% (W/V) SDS) 5 0 *C 

1 xSSC/0. 1 % (W/V) SDS?, 5 flt. 30 £NX*U 

c D N A»fr$77XS KpB I uesc r i p 9 u — - y *f 

Ufco ^LT, A B I PR I ZMV-<( 9 ft is - 9 x. y X is XT A (/< 
-*>x;l,-7-tfc*!) fct£oT*<Dc DN A »*©££E5iJ L 
o 3fcfil*c D N AKfirfcWrS* □ 3 9 9 3 &£<D c DNABj 

frfcWl/THfc (E?iJSOE?ilS^-6 ) 0 :<DcDNAi<pB I ues 
c r i p t (Cjf ASnfc^5XS KtpBShTRAF5 £ft€Lfc 0 

&*ND:5£T*. *ffiK»JM 1 0 9 5rpBShTRAF 5 T'JBSlfeft 
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u ftfcnfcfcKfcftfc^HBJMi 09 (pbshtrafs) *i 

9 9 6^1 2 /M OBftin. B*i$«S^< tf^X ITBlf 3f 

FERMP-1 5993)o SfcBtfctt. 1 9 9 7^3 6 Btt 

UT^**** h&tti::£o-< SfcSKKlfcBSft. SKMF ERM 
B P - 5 8 5 7 MftSftTl»5. 

(2) b URAF 5 <D«f Jg#$r 

±K ( 1 ) TSiSUfcD N AEyiJfctxkfcfc h T R A F 5<D«jg£# 
«f tfCo hHRAF5B 5 5 7 7 S / 

Rj^fcfcSiltSSftfc (Sy«JSOE?iJ*#4) 0 tHRAF5B7 
•J7TRAF 5 4 7 5/iE5'JT8 0 %s D N A£&E?IJT 8 2 %<D« 
Htt«fLtl»fco t hTRAF 5 R A F 5<b PlflL N^tt 

freiKI-R I NG7<V*"~ K*-f 5 1<DZ n? 4 yti- K>-f V 
, 3-f iPK-a-f iUK>-f >Jo«fctfTRAF-C K*-f V*tlTUfc 

O 

( 3) s—tfyfa yf- 4 yf 

t h BlBfiU >*-7|Bia*D audi fc«fct/R a j i ©#U (A) 
* RN A^UffiffiJ 1 <f:H«©^^l-«k l JS8SLfc 0 1 2#g»*'J (A 
) * RNA*6. 6»fl*AA7A7t «7*D-X^t 
ffll*T«$ii*S)U t-fo^i (7 7'>tAtt») C^Oyr^yi 

' -GCAGCAGCCGCGCCTGCAGACCGGC- 3* 7 > 
^•fc^^y^-fV-iUrS' — ATCCAGGAGCATTGCTG 
CAAT AT AC - 3' ***U 75*7-, MilTt 

hTRAF 5 cDNA % 3o«fctf T a q * »J > 5 <t *<BEiSK3E (X 
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ttSI) iZX 9 5 "ST 1 1 5 5^CT-2^IH, 7 2 "C7? 3 #IHJ5J6;* 

. COtftftS- 3 0 0 Jl/fTlV 5 0 0 b p tfifi©i8tgJlfc£lElJR L fc 
o COD N A«K-£ ,, PICT«!8Lfco M©** □ □ -ft 

/W ^-ftf-i/a W<?77- (0. 2M NaHPO» [ pH7 
. 2]. 1mM EDTA. 1% (W/V) B S A. 7 % (W/V) S 
DS) «f, 6 51C'C'fV*a / <-x3 VLfc. 7<f;^-li, SISMlw 
0. 5XSSC/0. 2% (W/V) SDSt\ 6 3 0 aiWifc& 

b URAF 5 m R N A lit?) 4-5 k bTfttk JSfcnfcT RAF 

5 c D n A«(au^±gr-«5^^«iET-srco 

gffigfl 5 : T R A F 5 <P > y:MUgg;gte<PttB 
( 1 ) N F k B®ygtt<bftffl<B?tS 
ggfcffl 3 <b^(D^CJ:?T. t HR A F 5CN F k B<Di§tt<t 
f^fflftttStfio 1 jt gai//*-*--/^*^ K ( [k B].T K-CA 
T255l*li [ k BM1.T K-CAT) % UgOjS-act i n -0- 
g a I £<tC E 2, 4, 8 u gffipME - F L AG- h T R A F 5 *S£ 
Lfco fcff&il/TpME — F LAG-hTRAF 5 *2&tn L«Cl» t><0* 
fflUfco LTD N A(D±fi*< 1 0//glCftS«tlwpME 1 8 S £3Sljn 
Lfc. €1103 PO. SlCtU, 2X10*0293 Tttlfla'V h 5 > 

2 9 3 TlfllSTMi* T R A F 5 13 k B £B{fttt#t&0>is^$-ftiBtt#ft) 
ICSMtffcLfc. 
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IftWf : 1 
E^J©S$ : 5 5 8 

Met Ala His Ser Glu Glu Gin Ala Ala Val Pro Cys Ala Phe He 
15 10 15 

Arg Gin Asn Ser Gly Asn Ser He Ser Leu Asp Phe Glu Pro Asp 
20 25 30 

Thr Glu Tyr Gin Phe Val Glu Gin Leu Glu Glu Arg Tyr Lys Cys 
35 40 45 

Ala Phe Cys His Ser Val Leu His Asn Pro His Gin Thr Gly Cys 
50 55 60 

Gly His Arg Phe Cys Gin Gin Cys He Arg Ser Leu Arg Glu Leu 
65 70 75 

Asn Ser Val Pro He Cys Pro Val Asp Lys Glu Val lie Lys Pro 
80 85 90 

Gin Glu Val Phe Lys Asp Asn Cys Cys Lys Arg Glu Val Leu Asn 
95 100 105 

Leu His Val Tyr Cys Lys Asn Ala Pro Gly Cys Asn Ala Arg lie 
110 115 120 

lie Leu Gly Arg Phe Gin Asp His Leu Gin His Cys Ser Phe Gin 
125 130 135 

Ala Val Pro Cys Pro Asn Glu Ser Cys Arg Glu Ala Met Leu Arg 
140 145 150 

Lys Asp Val Lys Glu His Leu Ser Ala Tyr Cys Arg Phe Arg Glu 
155 160 165 

Glu Lys Cys Leu Tyr Cys Lys Arg Asp lie Val Val Thr Asn Leu 
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170 175 180 

Gin Asp His Glu Glu Asn Ser Cys Pro Ala Tyr Pro Val Ser Cys 

185 190 195 

Pro Asn Arg Cys Val Gin Thr He Pro Arg Ala Arg Val Asn Glu 

200 205 210 

His Leu Thr Val Cys Pro Glu Ala Glu Gin Asp Cys Pro Phe Lys 

215 220 225 

His Tyr Gly Cys Thr Val Lys Gly Lys Arg Gly Asn Leu Leu Glu 

230 235 240 

His Glu Arg Ala Ala Leu Gin Asp His Met Leu Leu Val Leu Glu 

245 250 255 

Lys Asn Tyr Gin Leu Glu Gin Arg He Ser Asp Leu Tyr Gin Ser 

260 265 270 

Leu Glu Gin Lys Glu Ser Lys lie Gin Gin Leu Ala Glu Thr Val 

275 280 285 

Lys Lys Phe Glu Lys Glu Leu Lys Gin Phe Thr Gin Met Phe Gly 

290 295 300 

Arg Asn Gly Thr Phe Leu Ser Asn Val Gin Ala Leu Thr Ser His 

305 310 315 

Thr Asp Lys Ser Ala Trp Leu Glu Ala Gin Val Arg Gin Leu Leu 

320 325 330 

Gin lie Val Asn Gin Gin Pro Ser Arg Leu Asp Leu Arg Ser Leu 

335 340 345 

Val Asp Ala Val Asp Ser Val Lys Gin Arg lie Thr Gin Leu Glu 

350 355 360 

Ala Ser Asp Gin Arg Leu Val Leu Leu Glu Gly Glu Thr Ser Lys 

365 370 375 

His Asp Ala His lie Asn lie His Lys Ala Gin Leu Asn Lys Asn 

380 385 390 
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Glu Glu Arg Phe Lys Gin Leu Glu Gly Ala Cys Tyr Ser Gly Lys 
395 400 405 

Leu He Trp Lys Val Thr Asp Tyr Arg Val Lys Lys Arg Glu Ala 
410 415 420 

Val Glu Gly His Thr Val Ser Val Phe Ser Gin Pro Phe Tyr Thr 
425 430 435 

Ser Arg Cys Gly Tyr Arg Leu Cys Ala Arg Ala Tyr Leu Asn Gly 
440 445 450 

Asp Gly Ser Gly Lys Gly Thr His Leu Ser Leu Tyr Phe Val Val 
455 460 465 

Met Arg Gly Glu Phe Asp Ser Leu Leu Gin Trp Pro Phe Arg Gin 
470 475 480 

Arg Yal Thr Leu Het Leu Leu Asp Gin Ser Gly Lys Lys Asn His 
485 490 495 

He Val Glu Thr Phe Lys Ala Asp Pro Asn Ser Ser Ser Phe Lys 
500 505 510 

Arg Pro Asp Gly Glu Met Asn He Ala Ser Gly Cys Pro Arg Phe 
515 520 525 

Val Ser His Ser Thr Leu Glu Asn Ser Lys Asn Thr Tyr lie Lys 
530 535 540 

Asp Asp Thr Leu Phe Leu Lys Val Ala Val Asp Leu Thr Asp Leu 



Glu Asp Leu 
558 

E?'J§^ : 2 
E?iJ©g£ : 1 6 7 4 
ffiyijCDM : t&Wt 

BEyijCDgJi : c DN A to mRNA 



545 



550 



555 



-36- 



WO 97/38099 ^^T/JP97/01236 

: v ^ X 

WM 

ATG GCT CAT TCC GAG GAG CAA GCG GCT GTC CCC TGC GCC TTC 42 
Met Ala His Ser Glu Glu Gin Ala Ala Val Pro Cys Ala Phe 

1 5 10 

ATC CGC CAG AAC TCT GGC AAC TCA ATT TCC TTG GAC TTT GAG CCC GAC 90 
lie Arg Gin Asn Ser Gly Asn Ser He Ser Leu Asp Phe Glu Pro Asp 

15 20 25 30 

ACC GAG TAC CAG TTT GTG GAG CAG CTG GAA GAA CGC TAC AAA TGT GCC 138 
Thr Glu Tyr Gin Phe Val Glu Gin Leu Glu Glu Arg Tyr Lys Cys Ala 

35 40 45 

TTC TGC CAC TCC GTG CTT CAC AAC CCC CAC CAG ACC GGC TGC GGG CAC 186 
Phe Cys His Ser Val Leu His Asn Pro His Gin Thr Gly Cys Gly His 

50 55 60 

CGC TTC TGC CAG CAG TGC ATC CGG TCT CTG AGA GAA TTG AAC TCG GTG 234 
Arg Phe Cys Gin Gin Cys He Arg Ser Leu Arg Glu Leu Asn Ser Val 

65 70 75 

CCG ATC TGC CCG GTA GAC AAG GAG GTC ATC AAG CCT CAG GAG GTG TTC 282 
Pro He Cys Pro Val Asp Lys Glu Val He Lys Pro Gin Glu Val Phe 

80 85 90 

AAA GAC AAC TGC TGC AAA AGA GAA GTT CTC AAT TTA CAC GTC TAC TGC 330 
Lys Asp Asn Cys Cys Lys Arg Glu Val Leu Asn Leu His Val Tyr Cys 

95 100 105 110 

AAA AAC GCC CCC GGG TGC AAT GCC AGG ATT ATT CTG GGA CGA TTC CAG 378 
Lys Asn Ala Pro Gly Cys Asn Ala Arg He lie Leu Gly Arg Phe Gin 

115 120 125 

GAC CAC CTT CAG CAC TGT TCC TTC CAA GCC GTG CCC TGC CCT AAC GAG 426 
Asp His Leu Gin His Cys Ser Phe Gin Ala Val Pro Cys Pro Asn Glu 
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130 135 140 

AGC TGC CGG GAA GCC ATG CTC CGG AAA GAC GTG AAA GAG CAC CTG AGC 474 
Ser Cys Arg Glu Ala Met Leu Arg Lys Asp Val Lys Glu His Leu Ser 

145 150 155 

GCA TAC TGC CGG TTC CGA GAG GAG AAG TGC CTT TAC TGC AAA AGG GAC 522 
Ala Tyr Cys Arg Phe Arg Glu Glu Lys Cys Leu Tyr Cys Lys Arg Asp 

160 165 170 

ATA GTG GTG ACC AAC CTG CAG GAT CAT GAG GAA AAC TCG TGT CCT GCG 570 
He Val Val Thr Asn Leu Gin Asp His Glu Glu Asn Ser Cys Pro Ala 
175 180 185 190 

TAC CCA GTG TCT TGT CCC AAC AGG TGT GTG CAG ACT ATT CCA AGA GCT 618 
Tyr Pro Val Ser Cys Pro Asn Arg Cys Val Gin Thr He Pro Arg Ala 

195 200 205 

AGG GTG AAT GAA CAC CTT ACT GTA TGT CCT GAG GCT GAG CAA GAC TGT 666 
Arg Val Asn Glu His Leu Thr Val Cys Pro Glu Ala Glu Gin Asp Cys 

210 215 220 

CCC TTT AAG CAC TAT GGC TGC ACT GTC AAG GGT AAG CGG GGG AAC TTG 714 
Pro Phe Lys His Tyr Gly Cys Thr Val Lys Gly Lys Arg Gly Asn Leu 

225 230 235 

CTG GAG CAT GAG CGG GCA GCC CTG CAG GAC CAC ATG CTT CTG GTT TTA 762 
Leu Glu His Glu Arg Ala Ala Leu Gin Asp His Met Leu Leu Val Leu 

240 245 250 

GAG AAG AAC TAC CAA CTA GAA CAG CGG ATC TCT GAT TTA TAT CAG AGT 810 
Glu Lys Asn Tyr Gin Leu Glu Gin Arg lie Ser Asp Leu Tyr Gin Ser 
255 260 265 270 

CTC GAA CAG AAG GAA AGC AAG ATC CAG CAG CTG GCA GAA ACC GTG AAG 858 
Leu Glu Gin Lys Glu Ser Lys He Gin Gin Leu Ala Glu Thr Val Lys 

275 280 285 

AAG TTC GAA AAG GAG CTT AAG CAG TTC ACA CAG ATG TTT GGC AGA AAT 906 
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Lys Phe Glu Lys Glu Leu Lys Gin Phe Thr Gin Met Phe Gly Arg Asn 

290 295 300 

GGA ACT TTC CTC TCA AAT GTC CAG GCT CTC ACC ACT CAC ACG GAC AAG 954 
Gly Thr Phe Leu Ser Asn Val Gin Ala Leu Thr Ser His Thr Asp Lys 

305 310 315 

TCA GCT TGG CTG GAA GCG CAG GTG CGG CAG CTG CTA CAA ATA GTT AAC 1002 
Ser Ala Trp Leu Glu Ala Gin Val Arg Gin Leu Leu Gin lie Val Asn 

320 325 330 

CAG CAG CCA AGT CGA CTT GAT CTG AGG TCT TTG GTG GAT GCG GTT GAC 1050 
Gin Gin Pro Ser Arg Leu Asp Leu Arg Ser Leu Val Asp Ala Val Asp 
335 340 345 350 

AGC GTG AAA CAG AGG ATC ACC CAG CTG GAA GCC AGT GAC CAG AGA TTA 1098 
Ser Val Lys Gin Arg He Thr Gin Leu Glu Ala Ser Asp Gin Arg Leu 

355 360 365 

GTT CTT TTA GAG GGG GAG ACC AGC AAG CAC GAC GCA CAC ATT AAT ATC 1146 
Val Leu Leu Glu Gly Glu Thr Ser Lys His Asp Ala His lie Asn He 

370 375 380 

CAC AAA GCA CAG CTG AAT AAG AAC GAA GAG CGG TTT AAG CAG CTG GAG 1194 
His Lys Ala Gin Leu Asn Lys Asn Glu Glu Arg Phe Lys Gin Leu Glu 

385 390 395 

GGC GCC TGC TAC AGT GGC AAG CTC ATC TGG AAG GTG ACA GAT TAC AGG 1242 
Gly Ala Cys Tyr Ser Gly Lys Leu He Trp Lys Val Thr Asp Tyr Arg 

400 405 410 

GTG AAG AAG AGG GAG GCC GTG GAG GGG CAC ACA GTG TCC GTC TTC AGC 1290 
Val Lys Lys Arg Glu Ala Val Glu Gly His Thr Val Ser Val Phe Ser 
415 420 425 430 

CAG CCT TTC TAC ACC AGC CGC TGC GGC TAC CGG CTC TGT GCC AGG GCG 1338 
Gin Pro Phe Tyr Thr Ser Arg Cys Gly Tyr Arg Leu Cys Ala Arg Ala 
435 440 445 
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TAC CTG A AC GGG GAC GGG TCG GGG AAG GGA ACG CAC CTG TCC CTG TAC 1386 
Tyr Leu Asn Gly Asp Gly Ser Gly Lys Gly Thr His Leu Ser Leu Tyr 

450 455 460 

TTT GTG GTG ATG CGC GGT GAG TTT GAC TCG CTG CTG CAG TGG CCG TTC 1434 
Phe Val Val Met Arg Gly Glu Phe Asp Ser Leu Leu Gin Trp Pro Phe 

465 470 475 

AGG CAG AGG GTG ACC CTG ATG CTT TTG GAC CAG AGC GGC AAG AAG AAC 1482 
Arg Gin Arg Val Thr Leu Met Leu Leu Asp Gin Ser Gly Lys Lys Asn 

480 485 490 

CAT ATT GTG GAG ACC TTC AAA GCT GAC CCC AAC AGC AGC AGC TTC AAA 1530 
His He Val Glu Thr Phe Lys Ala Asp Pro Asn Ser Ser Ser Phe Lys 
495 500 505 510 

AGG CCA GAT GGC GAG ATG AAC ATT GCC TCT GGC TGT CCC CGC TTT GTG 1578 
Arg Pro Asp Gly Glu Met Asn He Ala Ser Gly Cys Pro Arg Phe Val 

515 520 525 

TCG CAC TCT ACT CTG GAG AAC TCC AAG AAC ACC TAC ATT AAA GAC GAC 1626 
Ser His Ser Thr Leu Glu Asn Ser Lys Asn Thr Tyr He Lys Asp Asp 

530 535 540 

ACA CTG TTC TTG AAA GTG GCC GTG GAT TTA ACT GAC TTG GAG GAT CTG 1674 
Thr Leu Phe Leu Lys Val Ala Val Asp Leu Thr Asp Leu Glu Asp Leu 
545 550 555 558 

mm^ : 3 

: 2 1 0 5 

B£yi]©M : mwt 

gEyi]©fIJ® : c DN A to mRNA 
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?o->£ : pBSCRAF 2 (pBSTRAF 5) 

TGTGAGCCGG AGGCGTGTGT GGTAGCGGGC GAACTGAGGC GACGCGGGAC ACCCGCGCCC 60 
GGCCGAGGGC ACTTTTGCAA GACTTGTGAG CACAGCCCGT TAACGTGAGC TTAATGCCAG 120 
GGTCTCGAGC CTGCGCCGGT GCTATAGCGC GTGCTCGATT GGAAACAGAA CCCGACTCTG 180 
CAGAAGA ATG GCT CAT TCG GAG GAG CAA GCG GCT GTC CCC TGC GCC TTC 229 
Met Ala His Ser Glu Glu Gin Ala Ala Val Pro Cys Ala Phe 
1 5 .10 

ATC CGC CAG AAC TCT GGC AAC TCA ATT TCC TTG GAC TTT GAG CCC GAC 277 
He Arg Gin Asn Ser Gly Asn Ser He Ser Leu Asp Phe Glu Pro Asp 
15 20 25 30 

ACC GAG TAC CAG TTT GTG GAG CAG CTG GAA GAA CGC TAC AAA TGT GCC 325 
Thr Glu Tyr Gin Phe Val Glu Gin Leu Glu Glu Arg Tyr Lys Cys Ala 

35 40 45 

TTC TGC CAC TCC GTG CTT CAC AAC CCC CAC CAG ACC GGC TGC GGG CAC 373 
Phe Cys His Ser Val Leu His Asn Pro His Gin Thr Gly Cys Gly His 

50 55 60 

CGC TTC TGC CAG CAG TGC ATC CGG TCT CTG AGA GAA TTG AAC TCG GTG 421 
Arg Phe Cys Gin Gin Cys He Arg Ser Leu Arg Glu Leu Asn Ser Val 

65 70 75 

CCG ATC TGC CCG GTA GAC AAG GAG GTC ATC AAG CCT CAG GAG GTG TTC 469 
Pro He Cys Pro Val Asp Lys Glu Val lie Lys Pro Gin Glu Val Phe 

80 85 90 

AAA GAC AAC TGC TGC AAA AGA GAA GTT CTC AAT TTA CAC GTC TAC TGC 517 
Lys Asp Asn Cys Cys Lys Arg Glu Val Leu Asn Leu His Val Tyr Cys 
95 100 105 110 

AAA AAC GCC CCC GGG TGC AAT GCC AGG ATT ATT CTG GGA CGA TTC CAG 565 
Lys Asn Ala Pro Gly Cys Asn Ala Arg lie He Leu Gly Arg Phe Gin 
115 120 125 
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GAC CAC CTT CAG CAC TGT TCC TTC CAA GCC GTG CCC TGC CCT AAC GAG 613 
Asp His Leu Gin His Cys Ser Phe Gin Ala Val Pro Cys Pro Asn Glu 

130 135 140 

AGC TGC CGG GAA GCC ATG CTC CGG AAA GAC GTG AAA GAG CAC CTG AGC 661 
Ser Cys Arg Glu Ala Met Leu Arg Lys Asp Val Lys Glu His Leu Ser 

145 150 155 

GCA TAC TGC CGG TTC CGA GAG GAG AAG TGC CTT TAC TGC AAA AGG GAC 709 
Ala Tyr Cys Arg Phe Arg Glu Glu Lys Cys Leu Tyr Cys Lys Arg Asp 

160 165 170 

ATA GTG GTG ACC AAC CTG CAG GAT CAT GAG GAA AAC TCG TGT CCT GCG 757 
He Val Val Thr Asn Leu Gin Asp His Glu Glu Asn Ser Cys Pro Ala 
175 180 185 190 

TAC CCA GTG TCT TGT CCC AAC AGG TGT GTG CAG ACT ATT CCA AGA GCT 805 
Tyr Pro Val Ser Cys Pro Asn Arg Cys Val Gin Thr He Pro Arg Ala 

195 200 205 

AGG GTG AAT GAA CAC CTT ACT GTA TGT CCT GAG GCT GAG CAA GAC TGT 853 
Arg Val Asn Glu His Leu Thr Val Cys Pro Glu Ala Glu Gin Asp Cys 

210 215 220 

CCC TTT AAG CAC TAT GGC TGC ACT GTC AAG GGT AAG CGG GGG AAC TTG 901 
Pro Phe Lys His Tyr Gly Cys Thr Val Lys Gly Lys Arg Gly Asn Leu 

225 230 235 

CTG GAG CAT GAG CGG GCA GCC CTG CAG GAC CAC ATG CTT CTG GTT TTA 949 
Leu Glu His Glu Arg Ala Ala Leu Gin Asp His Met Leu Leu Val Leu 

240 245 250 

GAG AAG AAC TAC CAA CTA GAA CAG CGG ATC TCT GAT TTA TAT CAG ACT 997 
Glu Lys Asn Tyr Gin Leu Glu Gin Arg He Ser Asp Leu Tyr Gin Ser 
255 260 265 270 

CTC GAA CAG AAG GAA AGC AAG ATC CAG CAG CTG GCA GAA ACC GTG AAG 1045 
Leu Glu Gin Lys Glu Ser Lys He Gin Gin Leu Ala Glu Thr Val Lys 
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275 280 285 

AAG TTC GAA AAG GAG CTT AAG CAG TTC ACA CAG ATG TTT GGC AGA AAT 1093 
Lys Phe Glu Lys Glu Leu Lys Gin Phe Thr Gin Met Phe Gly Arg Asn 

290 295 300 

GGA ACT TTC CTC TCA AAT GTC CAG GCT CTC ACC ACT CAC ACG GAC AAG 1141 
Gly Thr Phe Leu Ser Asn Yal Gin Ala Leu Thr Ser His Thr Asp Lys 

305 310 315 . 

TCA GCT TGG CTG GAA GCG CAG GTG CGG CAG CTG CTA CAA ATA GTT AAC 1189 
Ser Ala Trp Leu Glu Ala Gin Val Arg Gin Leu Leu Gin He Val Asn 

320 325 330 

CAG CAG CCA AGT CGA CTT GAT CTG AGG TCT TTG GTG GAT GCG GTT GAC 1237 
Gin Gin Pro Ser Arg Leu Asp Leu Arg Ser Leu Val Asp Ala Val Asp 
335 340 345 350 

AGC GTG AAA CAG AGG ATC ACC CAG CTG GAA GCC AGT GAC CAG AGA TTA 1285 
Ser Val Lys Gin Arg He Thr Gin Leu Glu Ala Ser Asp Gin Arg Leu 

355 360 365 

GTT CTT TTA GAG GGG GAG ACC AGC AAG CAC GAC GCA CAC ATT AAT ATC 1333 
Val Leu Leu Glu Gly Glu Thr Ser Lys His Asp Ala His lie Asn He 

370 375 380 

CAC AAA GCA CAG CTG AAT AAG AAC GAA GAG CGG TTT AAG CAG CTG GAG 1381 
His Lys Ala Gin Leu Asn Lys Asn Glu Glu Arg Phe Lys Gin Leu Glu 

385 390 395 

GGC GCC TGC TAC AGT GGC AAG CTC ATC TGG AAG GTG ACA GAT TAC AGG 1429 
Gly Ala Cys Tyr Ser Gly Lys Leu He Trp Lys Val Thr Asp Tyr Arg 

400 405 410 

GTG AAG AAG AGG GAG GCC GTG GAG GGG CAC ACA GTG TCC GTC TTC AGC 1477 
Val Lys Lys Arg Glu Ala Val Glu Gly His Thr Val Ser Val Phe Ser 
415 420 425 430 

CAG CCT TTC TAC ACC AGC CGC TGC GGC TAC CGG CTC TGT GCC AGG GCG 1525 
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Gin Pro Phe Tyr Thr Ser Arg Cys Gly Tyr Arg Leu Cys Ala Arg Ala 

435 440 445 

TAC CTG AAC GGG GAC GGG TCG GGG AAG GGA ACG CAC CTG TCC CTG TAC 1573 
Tyr Leu Asn Gly Asp Gly Ser Gly Lys Gly Thr His Leu Ser Leu Tyr 

450 455 460 

TTT GTG GTG ATG CGC GGT GAG TTT GAC TCG CTG CTG CAG TGG CCG TTC 1621 
Phe Val Val Met Arg Gly Glu Phe Asp Ser Leu Leu Gin Trp Pro Phe 

465 470 475 

AGG CAG AGG GTG ACC CTG ATG CTT TTG GAC CAG AGC GGC AAG AAG AAC 1669 
Arg Gin Arg Val Thr Leu Het Leu Leu Asp Gin Ser Gly Lys Lys Asn 

480 485 490 

CAT ATT GTG GAG ACC TTC AAA GCT GAC CCC AAC AGC AGC AGC TTC AAA 1717 
His He Val Glu Thr Phe Lys Ala Asp Pro Asn Ser Ser Ser Phe Lys 
495 500 505 510 

AGG CCA GAT GGC GAG ATG AAC ATT GCC TCT GGC TGT CCC CGC TTT GTG 1765 
Arg Pro Asp Gly Glu Met Asn He Ala Ser Gly Cys Pro Arg Phe Val 

515 520 525 

TCG CAC TCT ACT CTG GAG AAC TCC AAG AAC ACC TAC ATT AAA GAC GAC 1813 
Ser His Ser Thr Leu Glu Asn Ser Lys Asn Thr Tyr He Lys Asp Asp 

530 535 540 

ACA CTG TTC TTG AAA GTG GCC GTG GAT TTA ACT GAC TTG GAG GAT CTG 1861 
Thr Leu Phe Leu Lys Val Ala Val Asp Leu Thr Asp Leu Glu Asp Leu 
545 550 555 558 

TAG TGTTACCTGA TAAGGAAACT TCTCAGCACA GGAAAAGGTG TGGCTGTCCC 1914 
TTGGGCGCAG CCCTCTGGAC TGAGCAGGCT CTTGTTCTTG TCTTCCTGCC TCCGATGTCT 1974 
GATGTGTCAT CTTTTTATCT TGGATCCTTC CCTGGTTTGA AACTTTAAAC TCTTGAAATA 2034 
TTGCTGTTAT TTATATTTTT GTATCTTCCA AAAAATTATA ATAATTTGAC AACAAAAAAA 2094 
AAAAAAAAAA A 2105 
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Met Ala Tyr Ser Glu Glu His Lys Gly Met Pro Cys Gly Phe He 
15 10 15 

Arg Gin Asn Ser Gly Asn Ser He Ser Leu Asp Phe Glu Pro Ser 
20 25 30 

He Glu Tyr Gin Phe Val Glu Arg Leu Glu Glu Arg Tyr Lys Cys 
35 40 45 

Ala Phe Cys His Ser Val Leu His Asn Pro His Gin Thr Gly Cys 
50 55 60 

Gly His Arg Phe Cys Gin His Cys He Leu Ser Leu Arg Glu Leu 
65 70 75 

Asn Thr Val Pro He Cys Pro Val Asp Lys Glu Val He Lys Ser 
80 85 90 

Gin Glu Val Phe Lys Asp Asn Cys Cys Lys Arg Glu Yal Leu Asn 
95 100 105 

Leu Tyr Val Tyr Cys Ser Asn Ala Pro Gly Cys Asn Ala Lys Val 
110 115 120 

He Leu Gly Arg Tyr Gin Asp His Leu Gin Gin Cys Leu Phe Gin 
125 130 135 

Pro Val Gin Cys Ser Asn Glu Lys Cys Arg Glu Pro Val Leu Arg 
140 145 150 

Lys Asp Leu Lys Glu His Leu Ser Ala Ser Cys Gin Phe Arg Lys 
155 160 165 

Glu Lys Cys Leu Tyr Cys Lys Lys Asp Val Val Val He Asn Leu 



170 



175 



180 
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Gin Asn His Glu Glu Asn Leu Cys Pro Glu Tyr Pro Val Phe Cys 
185 190 195 

Pro Asn Asn Cys Ala Lys He lie Leu Lys Thr Glu Val Asp Glu 
200 205 210 

His Leu Ala Val Cys Pro Glu Ala Glu Gin Asp Cys Pro Phe Lys 
215 220 225 

His Tyr Gly Cys Ala Yal Thr Asp Lys Arg Arg Asn Leu Gin Gin 
230 235 240 

His Glu His Ser Ala Leu Arg Glu His Met Arg Leu Val Leu Glu 
245 250 255 

Lys Asn Val Gin Leu Glu Glu Gin He Ser Asp Leu His Lys Ser 
260 265 270 

Leu Glu Gin Lys Glu Ser Lys He Gin Gin Leu Ala Glu Thr He 
275 280 285 

Lys Lys Leu Glu Lys Glu Phe Lys Gin Phe Ala Gin Leu Phe Gly 
290 295 300 

Lys Asn Gly Ser Phe Leu Pro Asn He Gin Val Phe Ala Ser His 
305 310 315 

He Asp Lys Ser Ala Trp Leu Glu Ala Gin Val His Gin Leu Leu 
320 325 330 

Gin Met Val Asn Gin Gin Gin Asn Lys Phe Asp Leu Arg Pro Leu 
335 340 345 

Met Glu Ala Val Asp Thr Val Lys Gin Lys lie Thr Leu Leu Glu 
350 355 360 

Asn Asn Asp Gin Arg Leu Ala Val Leu Glu Glu Glu Thr Asn Lys 
365 370 375 

His Asp Thr His He Asn lie His Lys Ala Gin Leu Ser Lys Asn 
380 385 390 

Glu Glu Arg Phe Lys Leu Leu Glu Gly Thr Cys Tyr Asn Gly Lys 
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400 



405 



Leu He Trp Lys Val Thr Asp Tyr Lys Met Lys Lys Arg Glu Ala 

410 415 420 

Val Asp Gly His Thr Val Ser lie Phe Ser Gin Ser Phe Tyr Thr 

425 430 435 

Ser Arg Cys Gly Tyr Arg Leu Cys Ala Arg Ala Tyr Leu Asn Gly 

440 445 450 

Asp Gly Ser Gly Arg Gly Ser His Leu Ser Leu Tyr Phe Val Val 

455 460 465 

Met Arg Gly Glu Phe Asp Ser Leu Leu Gin Trp Pro Phe Arg Gin 

470 475 480 

Arg Val Thr Leu Met Leu Leu Asp Gin Ser Gly Lys Lys Asn He 

485 490 495 

Met Glu Thr Phe Lys Pro Asp Pro Asn Ser Ser Ser Phe Lys Arg 

500 505 510 

Pro Asp Gly Glu Met Asn He Ala Ser Gly Cys Pro Arg Phe Val 

515 520 525 

Ala His Ser Val Leu Glu Asn Ala Lys Asn Ala Tyr He Lys Asp 

530 535 540 

Asp Thr Leu Phe Leu Lys Val Ala Val Asp Leu Thr Asp Leu Glu 
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545 



550 



555 



Asp Leu 
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ATG GCT TAT TCA GAA GAG CAT AAA GGT ATG CCC TGT GGT TTC ATC 45 
Met Ala Tyr Ser Glu Glu His Lys Gly Met Pro Cys Gly Phe lie 
15 10 15 

CGC CAG AAT TCC GGC AAC TCC ATT TCC TTG GAC TTT GAG CCC ACT 90 
Arg Gin Asn Ser Gly Asn Ser lie Ser Leu Asp Phe Glu Pro Ser 

20 25 30 

ATA GAG TAC CAG TTT GTG GAG CGG TTG GAA GAG CGC TAC AAA TGT 135 
He Glu Tyr Gin Phe Val Glu Arg Leu Glu Glu Arg Tyr Lys Cys 

35 40 45 

GCC TTC TGC CAC TCG GTG CTT CAC AAC CCC CAC CAG ACA GGA TGT 180 
Ala Phe Cys His Ser Val Leu His Asn Pro His Gin Thr Gly Cys 

50 55 60 

GGG CAC CGC TTC TGC CAG CAC TGC ATC CTG TCC CTG AGA GAA TTA 225 
Gly His Arg Phe Cys Gin His Cys lie Leu Ser Leu Arg Glu Leu 

65 70 . T5 

AAC ACA GTG CCA ATC TGC CCT GTA GAT AAA GAG GTC ATC AAA TCT 270 
Asn Thr Val Pro He Cys Pro Val Asp Lys Glu Val He Lys Ser 

80 85 90 

CAG GAG GTT TTT AAA GAC AAT TGT TGC AAA AGA GAA GTC CTC AAC 315 
Gin Glu Val Phe Lys Asp Asn Cys Cys Lys Arg Glu Val Leu Asn 

95 100 105 

TTA TAT GTA TAT TGC AGC AAT GCT CCT GGA TGT AAT GCC AAG GTT 360 
Leu Tyr Val Tyr Cys Ser Asn Ala Pro Gly Cys Asn Ala Lys Val 

110 115 120 

ATT CTG GGC CGG TAC CAG GAT CAC CTT CAG CAG TGC TTA TTT CAA 405 
He Leu Gly Arg Tyr Gin Asp His Leu Gin Gin Cys Leu Phe Gin 

125 130 135 
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CCT GTC CAG TGT TCT AAT GAG AAG TGC CGG GAG CCA GTC CTA CGG 450 
Pro Val Gin Cys Ser Asn Glu Lys Cys Arg Glu Pro Val Leu Arg 

140 145 150 

AAA GAC CTG AAA GAG CAT TTG AGT GCA TCC TGT CAG TTT CGA AAG 495 
Lys Asp Leu Lys Glu His Leu Ser Ala Ser Cys Gin Phe Arg Lys 

155 160 165 

GAA AAA TGC CTT TAT TGC AAA AAG GAT GTG GTA GTC ATC AAT CTA 540 
Glu Lys Cys Leu Tyr Cys Lys Lys Asp Val Val Val He Asn Leu 

170 175 180 

CAG AAT CAT GAG GAA AAC TTG TGT CCT GAA TAC CCA GTA TTT TGT 585 
Gin Asn His Glu Glu Asn Leu Cys Pro Glu Tyr Pro Val Phe Cys 

185 190 195 

CCC AAC AAT TGT GCG AAG ATT ATT CTA AAA ACT GAG GTA GAT GAA 630 
Pro Asn Asn Cys Ala Lys He lie Leu Lys Thr Glu Val Asp Glu 

200 205 210 

CAC CTG GCT GTA TGT CCT GAA GCT GAG CAA GAC TGT CCT TTT AAG 675 
His Leu Ala Val Cys Pro Glu Ala Glu Gin Asp Cys Pro Phe Lys 

215 220 225 

CAC TAT GGC TGT GCT GTA ACG GAT AAA CGG AGG AAC CTG CAG CAA 720 
His Tyr Gly Cys Ala Val Thr Asp Lys Arg Arg Asn Leu Gin Gin 

230 235 240 

CAT GAG CAT TCA GCC TTA CGG GAG CAC ATG CGT TTG GTT TTA GAA 765 
His Glu His Ser Ala Leu Arg Glu His Met Arg Leu Val Leu Glu 

245 250 255 

AAG AAT GTC CAA TTA GAA GAA CAG ATT TCT GAC TTA CAC AAG AGC 810 
Lys Asn Val Gin Leu Glu Glu Gin He Ser Asp Leu His Lys Ser 

260 265 270 

CTA GAA CAG AAA GAA AGT AAA ATC CAG CAG CTA GCA GAA ACT ATA 855 
Leu Glu Gin Lys Glu Ser Lys He Gin Gin Leu Ala Glu Thr He 
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275 280 285 

AAC AAA CTT GAA AAG GAG TTC AAG CAG TTT GCA CAG TTG TTT GGC 900 
Lys Lys Leu Glu Lys Glu Phe Lys Gin Phe Ala Gin Leu Phe Gly 
290 295 300 

AAA AAT GGA AGC TTC CTC CCA AAC ATC CAG GTT TTT GCC AGT CAC 945 
Lys Asn Gly Ser Phe Leu Pro Asn He Gin Val Phe Ala Ser His 
305 310 315 

ATT GAC AAG TCA GCT TGG CTA GAA GCT CAA GTG CAT CAA TTA TTA 990 
He Asp Lys Ser Ala Trp Leu Glu Ala Gin Val His Gin Leu Leu 
320 325 330 

CAA ATG GTT AAC CAG CAA CAA AAT AAA TTT GAC CTG AGA CCT TTG 1035 
Gin Met Val Asn Gin Gin Gin Asn Lys Phe Asp Leu Arg Pro Leu 
335 340 345 

ATG GAA GCA GTT GAT ACA GTG AAA CAG AAA ATT ACC CTG CTA GAA 1080 
Met Glu Ala Val Asp Thr Val Lys Gin Lys lie Thr Leu Leu Glu 
350 355 360 

AAC AAT GAT CAA AGA TTA GCC GTT TTA GAA GAG GAA ACT AAC AAA 1125 
Asn Asn Asp Gin Arg Leu Ala Val Leu Glu Glu Glu Thr Asn Lys 
365 370 375 

CAT GAT ACC CAC ATT AAT ATT CAT AAA GCA CAG CTG AGT AAA AAT 1170 
His Asp Thr His lie Asn lie His Lys Ala Gin Leu Ser Lys Asn 
380 385 390 

GAA GAG CGA TTT AAA CTG CTG GAG GGT ACT TGC TAT AAT GGA AAG 1215 
Glu Glu Arg Phe Lys Leu Leu Glu Gly Thr Cys Tyr Asn Gly Lys 
395 400 405 

CTC ATT TGG AAG GTG ACA GAT TAC AAG ATG AAG AAG AGA GAG GCG 1260 
Leu He Trp Lys Val Thr Asp Tyr Lys Met Lys Lys Arg Glu Ala 
410 415 420 

GTG GAT GGG CAC ACA GTG TCC ATC TTC AGC CAG TCC TTC TAC ACC 1305 
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Val Asp Gly His Thr Val Ser He Phe Ser Gin Ser Phe Tyr Thr 

425 430 435 

AGC CGC TGT GGC TAC CGG CTC TGT GCT AGA GCA TAC CTG AAT GGG 1350 
Ser Arg Cys Gly Tyr Arg Leu Cys Ala Arg Ala Tyr Leu Asn Gly 

440 445 450 

GAT GGG TCA GGG AGG GGG TCA CAC CTG TCC CTA TAC TTT GTG GTC 1395 
Asp Gly Ser Gly Arg Gly Ser His Leu Ser Leu Tyr Phe Val Val 

455 460 465 

ATG CGA GGA GAG TTT GAC TCA CTG TTG CAG TGG CCA TTC AGG CAG 1440 
Met Arg Gly Glu Phe Asp Ser Leu Leu Gin Trp Pro Phe Arg Gin 

470 475 480 

AGG GTG ACC CTG ATG CTT CTG GAC CAG AGT GGC AAA AAG AAC ATT 1485 
Arg Val Thr Leu Met Leu Leu Asp Gin Ser Gly Lys Lys Asn He 

485 490 495 

ATG GAG ACC TTC AAA CCT GAC CCC AAT AGC AGC AGC TTT AAA AGA 1530 
Met Glu Thr Phe Lys Pro Asp Pro Asn Ser Ser Ser Phe Lys Arg 

500 505 510 

CCT GAT GGG GAG ATG AAC ATT GCA TCT GGC TGT CCC CGC TTT GTG 1575 
Pro Asp Gly Glu Met Asn He Ala Ser Gly Cys Pro Arg Phe Val 

515 520 525 

GCT CAT TCT GTT TTG GAG AAT GCC AAG AAC GCC TAC ATT AAA GAT 1620 
Ala His Ser Val Leu Glu Asn Ala Lys Asn Ala Tyr He Lys Asp 

530 535 540 

GAC ACT CTG TTC TTG AAA GTG GCC GTG GAC TTA ACT GAC CTG GAG 1665 
Asp Thr Leu Phe Leu Lys Val Ala Val Asp Leu Thr Asp Leu Glu 

545 550 555 

GAT CTC 1671 
Asp Leu 
557 
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GCAGCAGCCG CGCCTGCAGA CCGGCCTCGC GGAGCCCGCG CGCCGAGCCC CACA 54 
ATG GCT TAT TCA GAA GAG CAT AAA GGT ATG CCC TGT GGT TTC ATC 99 
Met Ala Tyr Ser Glu Glu His Lys Gly Ket Pro Cys Cly Phe He 
15 10 15 

CGC CAG AAT TCC GGC AAC TCC ATT TCC TTG GAC TTT GAG CCC ACT 144 
Arg Gin Asn Ser Gly Asn Ser He Ser Leu Asp Phe Glu Pro Ser 

20 25 30 

ATA GAG TAC CAG TTT GTG GAG CGG TTG GAA GAG CGC TAC AAA TGT 189 
He Glu Tyr Gin Phe Val Glu Arg Leu Glu Glu Arg Tyr Lys Cys 

35 40 45 

GCC TTC TGC CAC TCG GTG CTT CAC AAC CCC CAC CAG ACA GGA TGT 234 
Ala Phe Cys His Ser Val Leu His Asn Pro His Gin Thr Gly Cys 

50 55 60 

GGG CAC CGC TTC TGC CAG CAC TGC ATC CTG TCC CTG AGA GAA TTA 279 
Gly His Arg Phe Cys Gin His Cys He Leu Ser Leu Arg Glu Leu 

65 70 75 

AAC ACA GTG CCA ATC TGC CCT GTA GAT AAA GAG GTC ATC AAA TCT 324 
Asn Thr Val Pro He Cys Pro Val Asp Lys Glu Val He Lys Ser 

80 85 90 
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CAG GAG GTT TTT AAA GAC AAT TGT TGC AAA AGA GAA GTC CTC AAC 369 
Gin Glu Val Phe Lys Asp Asn Cys Cys Lys Arg Glu Val Leu Asn 

95 100 105 

TTA TAT GTA TAT TGC AGC AAT GCT CCT GGA TGT AAT GCC AAG GTT 414 
Leu Tyr Val Tyr Cys Ser Asn Ala Pro Gly Cys Asn Ala Lys Val 

110 115 120 

ATT CTG GGC CGG TAC CAG GAT CAC CTT CAG CAG TGC TTA TTT CAA 459 
lie Leu Gly Arg Tyr Gin Asp His Leu Gin Gin Cys Leu Phe Gin 

125 130 135 

CCT GTG CAG TGT TCT AAT GAG AAG TGC CGG GAG CCA GTC CTA CGG 504 
Pro Val Gin Cys Ser Asn Glu Lys Cys Arg Glu Pro Val Leu Arg 

140 145 150 

AAA GAC CTG AAA GAG CAT TTG ACT GCA TCC TGT CAG TTT CGA AAG 549 
Lys Asp Leu Lys Glu His Leu Ser Ala Ser Cys Gin Phe Arg Lys 

155 160 165 

GAA AAA TGC CTT TAT TGC AAA AAG GAT GTG GTA GTC ATC AAT CTA 594 
Glu Lys Cys Leu Tyr Cys Lys Lys Asp Val Val Val He Asn Leu 

170 175 180 

CAG AAT CAT GAG GAA AAC TTG TGT CCT GAA TAC CCA GTA TTT TGT 639 
Gin Asn His Glu Glu Asn Leu Cys Pro Glu Tyr Pro Val Phe Cys 

185 190 195 

CCC AAC AAT TGT GCG AAG An ATT CTA AAA ACT GAG GTA GAT GAA 684 
Pro Asn Asn Cys Ala Lys He He Leu Lys Thr Glu Val Asp Glu 

200 205 210 

CAC CTG GCT GTA TGT CCT GAA GCT GAG CAA GAC TGT CCT TTT AAG 725 
His Leu Ala Val Cys Pro Glu Ala Glu Gin Asp Cys Pro Phe Lys 

215 220 225 

CAC TAT GGC TGT GCT GTA ACG GAT AAA CGG AGG AAC CTG CAG CAA 774 
His Tyr Gly Cys Ala Val Thr Asp Lys Arg Arg Asn Leu Gin Gin 
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CAT GAG CAT TCA GCC TTA CGG GAG CAC 
His Glu His Ser Ala Leu Arg Glu His 
245 

AAG AAT GTC CAA TTA GAA GAA CAG ATT 
Lys Asn Val Gin Leu Glu Glu Gin lie 
260 

CTA GAA CAG AAA GAA AGT AAA ATC CAG 
Leu Glu Gin Lys Glu Ser Lys He Gin 
275 

AAG AAA CTT GAA AAG GAG TTC AAG CAG 
Lys Lys Leu Glu Lys Glu Phe Lys Gin 
290 

AAA AAT GGA AGC TTC CTC CCA AAC ATC 
Lys Asn Gly Ser Phe Leu Pro Asn lie 
305 

ATT GAC AAG TCA GCT TGG CTA GAA GCT 
He Asp Lys Ser Ala Trp Leu Glu Ala 
320 

CAA ATG GTT AAC CAG CAA CAA AAT AAA 
Gin Met Val Asn Gin Gin Gin Asn Lys 
335 

ATG GAA GCA GTT GAT ACA GTG AAA CAG 
Met Glu Ala Val Asp Thr Val Lys Gin 
350 

AAC AAT GAT CAA AGA TTA GCC GTT TTA 
Asn Asn Asp Gin Arg Leu Ala Val Leu 
365 

CAT GAT ACC CAC ATT AAT ATT CAT AAA 



235 240 
ATG CGT TTG GTT TTA GAA 819 
Met Arg Leu Val Leu Glu 
250 255 
TCT GAC TTA CAC AAG AGC 864 
Ser Asp Leu His Lys Ser 
265 270 
CAG CTA GCA GAA ACT ATA 909 
Gin Leu Ala Glu Thr He 
280 285 
TTT GCA CAG TTG TTT GGC 954 
Phe Ala Gin Leu Phe Gly 
295 300 
CAG GTT TTT GCC AGT CAC 999 
Gin Val Phe Ala Ser His 
310 315 
CAA GTG CAT CAA TTA TTA 1044 
Gin Val His Gin Leu Leu 
325 330 
TTT GAC CTG AGA CCT TTG 1089 
Phe Asp Leu Arg Pro Leu 
340 345 
AAA ATT ACC CTG CTA GAA 1134 
Lys He Tl r Leu Leu Glu 
355 360 
GAA GAG GAA ACT AAC AAA 1179 
Glu Glu Glu Thr Asn Lys 
370 375 
GCA CAG CTG AGT AAA AAT 1224 
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His Asp Thr His He Asn He His Lys Ala Gin Leu Ser Lys Asn 

380 385 390 

GAA GAG CGA TTT AAA CTG CTG GAG GGT ACT TGC TAT AAT GGA AAG 1269 
Glu Glu Arg Phe Lys Leu Leu Glu Gly Thr Cys Tyr Asn Gly Lys 

395 400 405 

CTC ATT TGG AAG GTG ACA GAT TAC AAG ATG AAG AAG AGA GAG GCG 1314 
Leu He Trp Lys Val Thr Asp Tyr Lys Het Lys Lys Arg Glu Ala 

410 415 420 

GTG GAT GGG CAC ACA GTG TCC ATC TTC AGC CAG TCC 'TTC TAC ACC 1359 
Val Asp Gly His Thr Val Ser He Phe Ser Gin Ser Phe Tyr Thr 

425 430 435 

AGC CGC TGT GGC TAC CGG CTC TGT GCT AGA GCA TAC CTG AAT GGG 1404 
Ser Arg Cys Gly Tyr Arg Leu Cys Ala Arg Ala Tyr Leu Asn Gly 

440 445 450 

GAT GGG TCA GGG AGG GGG TCA CAC CTG TCC CTA TAC TTT GTG GTC 1449 
Asp Gly Ser Gly Arg Gly Ser His Leu Ser Leu Tyr Phe Val Val 

455 460 465 

ATG CGA GGA GAG TTT GAC TCA CTG TTG CAG TGG CCA TTC AGG CAG 1494 
Het Arg Gly Glu Phe Asp Ser Leu Leu Gin Trp Pro Phe Arg Gin 

470 475 480 

AGG GTG ACC CTG ATG CTT CTG GAC CAG ACT GGC AAA AAG AAC ATT 1539 
Arg Val Thr Leu Het Leu Leu Asp Gin Ser Gly Lys Lys Asn lie 

485 490 495 

ATG GAG ACC TTC AAA CCT GAC CCC AAT AGC AGC AGC TTT AAA AGA 1584 
Het Glu Thr Phe Lys Pro Asp Pro Asn Ser Ser Ser Phe Lys Arg 

500 505 510 

CCT GAT GGG GAG ATG AAC ATT GCA TCT GGC TGT CCC CGC TTT GTG 1629 
Pro Asp Gly Glu Het Asn lie Ala Ser Gly Cys Pro Arg Phe Val 

515 520 525 
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GCT CAT TCT GTT TTG GAG AAT GCC AAG AAC GCC TAC ATT AAA GAT 1674 
Ala His Ser Val Leu Glu Asn Ala Lys Asn Ala Tyr He Lys Asp 
530 535 540 

GAC ACT CTG TTC TTG AAA GTG GCC GTG GAC TTA ACT GAC CTG GAG 1719 
Asp Thr Leu Phe Leu Lys Val Ala Val Asp Leu Thr Asp Leu Glu 
545 550 555 

GAT CTC TAGTC ACTGTTATGG GGTGATAAGA GGACTTCTTG GGGCCAGAAC 1770 
Asp Leu 
557 

TGTGGAGGAG AGCACATTTG ATTATCATAT TGACCTGGAT TTAGACTCAA 1820 
AGCACATTTG TATTTGCCTT TTTCCTTAAC GTTTGAAGTC AGTTTAAAAC 1870 
TTCTGAAGTG CTGTCTTTTT ACATTrTACT CTGTCCCAGT TTGAAACTTA 1920 
AAACTCTTAG AATATTCTCT TATTATTTAT ATTTTTATAT TTCTTGAAAG 1970 
ATGGTAAGTT TCTTGAAGTT TTTGGGGCGT TTCTCTTTTA CTGGTGCTTA 2020 
GCGCAGTGTC TCGGGCACTC TAAATATTGA GTGTTATGGA GGACACAGAG 2070 
GTAGCAGAAT CCCAGTTGAA AATGTTTTGA TATTTTATTG TTTGGCCTAT 2120 
TGATTCTAGA CCTGGCCTTA AGTCTGCAAA AGCCATCTTT ATAAGGTAGG 2170 
CTGTTCCAGT TAAGAAGTGG GTGATGTAGT TACAAAGATA ATATGCTCAG 2220 
TTTGGACCTT TTTTTCAGTT AAATGCTAAA TATATGAAAA TTACTATACC 2270 
TCTAAGTATT TTCATGAAAT TCACCAGCAG TTTGCAAGCA CAGTTTTGCA 2320 
AGGCTGCATA AGAACTGGTG AATGGGGTAA GCATTTTCAT TCTTCCTGCT 2370 
GAAGTAAAGC AGAAAGTACT GCATAGTATA TGAGATATAG CCAGCTAGCT 2420 
AAAGTTCAGA TTTTGTTAGG TTCAACCCTA TGAAAAAAAC TATTTTCATA 2470 
GGTCAAAAAT GGTAAAAAAT TAGCAGTTTC ATAAGATTCA ACCAAATAAA 2520 
TATATATATA CACACACACA TACATATACA CCTATATATG TGTGTATACA 2570 
AACAGTTCGA ATGTATTTTG GTGACAGTAA TAAATCAATG TGAGGATGGA 2620 
TAGAATTTAG TATATGATAG AGAAAATGTC ATAAATGGAT AAAAGGAATT 2670 
TACAACTTGA GGAGAAAACC TTTACAATTT CCTATGGGTG TCAGAAGTAC 2720 
TCTCAGCGAA AACTGATGGC TAAAACAGTA TCTACTATTC TCTGATAACT 2770 
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TTTTTTTTGA GACAGAGTTT CATTGTCACC CAGGCTGGAG TACAGTGGCA 2820 
TGATCTCAGC TCACTGCAAA CTCTGCCTCC CGAATTCAAG TGATTCTCCT 2870 
GCCTCAGCCT CCTGAGTAGC TGGGATTACA GGCGCCCGTC ACCACACCCA 2920 
GGTAATTTTT GTATTTTTAG TAGAGACGGA GTTTTGCCAT GTTGGCCAAG 2970 
CTGATCTCAA ACTCaGACC TCAAGTGATC TGCCCGCCTC GGCCTCCCAA 3020 
AGTGCTGAGA TTACAGGCAT GACCCACCGC GTCAAGCCTC TGACAACTAT 3070 
TGAATTTGTA AGCTGCTATG CAAATGGGCA TTTATATAAA CTTGTGATGT 3120 
TTCTTGTCAG AATTCTGAGT ACTCTGTGAA GAACAGAAAT GATCATATTC 3170 
TTATGCATCT ATCTGTATGG GTCTGAAGGT GTATATACAA ACTGAGATGA 3220 
GTCCTTATGA CTCTTGATAA GCCTGAGTTT AACAACAACA AAAATGCCAA 3270 
GTTGTCCTGA GCCCTTCTGC GTTGTTATGC CACTTCCCTA CTGCTCATAT 3320 
GCACGCTGGC TCCCCTGGGC ACGCAAGGAT GAGTATGGGC CATGGGCCCC 3370 
TGTAGAGCTG CTTACCTGGT GATGACCATG CACCTTACAA TTTCTGAACA 3420 
GTTAACCCTA TAGAAGCATG CTTTATATGA GTGTCTTCTG GGAAGAGGAA 3470 
CCTTCTTAAT CTCTTCTGTG GGATTTTCAA AATGCTAAAG ACTCACACTG 3520 
CAGCAATCAT CCCAGATGAT TAAATTCAAA GAAATAGGTT CACAACAGGA 3570 
ATATACTGAA GAACTAGAGT GTCACTGCTG GTGAACTGTG GCACGGTTGC 3620 
TCAACACATC ACCTCGGACA AATTCAGGAA GCATTTCTTT AGCCCACAAG 3670 
TCCAGACCCA GGTGCTCTGT ATGTTTGTTT TTAATATTCA TCATATCCAA 3720 
GTTCACTCTG TCTTCCTGAG CAGTGGAAGA TCATATTGCT GTAACTTCTT 3770 
TTAAGTAGTT GATGTGGAAA ACATTTTAAA GTGAATTTGT CAAAATGCTG 3820 
GTTTTGTGTT TTATCCAACT TTTGTGCATA TATATAAAGT ATGTCATGGC 3870 
ATGGTTTGCT TAGGAGTTCA GAGTTCCTTC ATCATCGAAA TAGTGATTAA 3920 
GTGATCCCAG AACAAGGAAT ACTAGAGTAA AAAGCACCTC TTTTTCAGAA 3970 
AAAAAAAAAA AAAAAAAAAA AAA 3993 
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The present invention is intended to offer the novel protein TRAF5 and 
polypeptides which are a part of it; DNA coding for these; antisense oligonucleotides 
against the DNA; anti-TRAF5 antibodies; vectors containing the DNA; transformants 
prepared using the vectors; a method for producing the TRAF5 and polypeptides which 
are a part of it; a method in which the TRAF5 and polypeptides which are a part of it 
are used to screen substances binding thereto, substances regulating the activity thereof, 
[substances] regulating the expression thereof, and the like; novel substances obtained 
by the screening; and various therapeutics containing them as active ingredients. 
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SPECIFICATION 

NOVEL SIGNAL TRANSDUCER 

TECHNICAL FIELD 

The present invention relates to the novel protein TRAF5 (tumor necrosis factor 
receptor associated factor) capable of signal transduction upon binding to CD40, 
polypeptides of each of the regions thereof (its partial polypeptides); DNA coding for 
these; an antisense oligonucleotide against the DNA; antibodies against TRAF5 and the 
polypeptides of each of the regions thereof; expression vectors containing the DNA; 
transformants prepared using the expression vectors; a method for producing the 
TRAF5 and the polypeptides of each of the regions thereof using the transformant; a 
method in which the TRAF5 and the polypeptides of each of the regions thereof are 
used to screen substances binding thereto, substances regulating the activity thereof, 
substances regulating the expression thereof, and the like; and various therapeutics. 

BACKGROUND ART 

B cells differentiate into antibody-producing cells through clonal proliferation 
based on interaction with T cells following antigen recognition. In the absence of 
association with antigen-specific T cells, the B cells are believed to stop proliferating, 
in the form of self-recognizing types, and are inactivated or lead to cell death. It has 
been ascertained that activity in inhibiting cell death occurs as a result of signals from 
CD40, and it has been suggested that CD40 plays a profound role in the control of the 
mechanism by which B cells are excluded in the peripheral blood (Y.-J. Liu, et al., 
Nature, 342, 929 (1989), and T. Tubata, et al., Nature, 364, 645 (1993)). CD40- 
mediated signals also play a role in immunoglobulin isotope switching, germinal center 
formation, and antibody affinity maturation (J. Banchereau, et al., Annu. Rev. 
Immunol, 12, 881 (1994)). CD40-mediated signals also induce the expression of low- 
affinity IgE receptor CD23 (G. Cheng, et al., Science, 267 (1994)), and are also 
known to be involved in the activation of transcription factor NFkB (I. Berberich, et 
al., J. Immunol, 153, 4357 (1994)). 

In addition to B cells, CD40 is also expressed in B cell precursor cells, activated 
macrophage/monocytes, follicular dendritic cells, Langerhans's cells, thymic epithelial 
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cells, and various tumor cells (J. Banchereau, et al., Annu. Rev. ImmumoL, 12, 881 
(1994)). It has been suggested that CD40-mediated signals are not only important in 
the activation, proliferation, and differentiation of B cells, but are also involved in 
antitumor activity, cytokine production, and T cell activation. 

CD40 is an I type protein which has four cysteine-rich motifs in the 
extracellular region, and belongs to the NGFR family along with TNFR-1,2 (tumor 
necrosis factor receptor- 1,2), Fas, OX40, and CD30. 

CD40 ligands (CD40L) have also reportedly been expressed on activated T cells 
(RJ. Armitage, et al., Nature, 357, 80 (1992)), and the CD40-CD40L system now 
appears to be an important information transfer system during B cell-T cell association. 

Recently, TRAF1 and TRAF2, which have a TRAF (tumor necrosis factor 
receptor associated factor) domain, have been elucidated as signal transducers binding 
to the intracellular domain of TNFR-2, while CRAF1 (CD40 receptor associated 
factor) which is also referred to as CD40 bp, LAP-1, or TRAF-3, has been elucidated 
as a signal transducer binding to the intracellular domain of CD40 (Cheng, et al., 
Science, 267, 1494 (1995)). 

The inventor was recently successful in cloning mouse TRAF5, a novel signal 
transducer that binds to the intracellular domain of CD40 but not to TNFR-2, by a two- 
hybrid screening method using the intracellular domain protein of mouse CD40 (the 
same substance designated with the name of CRAF2 in Japanese Patent Application 
8-113035 (filed on April 1 1, 1996) serving as the basis of the priority right of the 
present application, but whose name has been changed in accordance with current 
trends in the field). The present invention was perfected by successfully cloning human 
TRAF5 based on the sequence of mouse TRAF5. 

DISCLOSURE OF THE INVENTION 

That is, the present invention relates to TRAF5 which is a novel protein that is a 
signal transducer binding to the intracellular domain of CD40. 

The present invention also relates to TRAF5 which is a protein that binds to the 
intracellular domain of CD40, not to TNFR-2, and that transmits signals. 
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The source of the TRAF5 of the present invention is not particularly limited. 
Specific examples of TRAF5 in the present invention are mouse and human TRAF5, 
which can be characterized by the amino acid sequence, or a portion thereof, indicated 
by Sequence ID Nos. 1 and 4 in the Sequence Listing. 

The aforementioned amino acid sequences are only specific examples of the 
TRAF5 of the present invention. The TRAF5 of the present invention also includes 
polypeptides which have an amino acid sequence that is partially different as a result of 
amino acid deletions, substitutions, additions, or the like, in said amino acid sequence, 
as long as they are proteins which bind to the intracellular domain of CD40, which do 
or do not bind to TNFR-2, and which transmit signals. Those that bind to sugar 
chains, polyethylene glycol, and the like, as well as fusion proteins and the like that 
bind to other proteins are also included in the TRAF5 of the present invention. The 
TRAF5 of the present invention is different from conventionally known TRAF1, 
TRAF2, and CRAF1 which have TRAF domains binding to the intracellular domain of 
TNFR-2 or CD40. Substances that bind to the intracellular domain of CD40 or 
substances that have an amino acid sequence having high homology with the 
aforementioned amino acid sequence and that have the characteristic of binding to the 
intracellular domain of CD40 and not to TNFR-2 are considered to have the function of 
TRAF5. The TRAF5 of the present invention thus also includes substances that have 
the same characteristics as mouse and human TRAF5 and that have an amino acid 
sequence having high homology with the aforementioned amino acid sequences or a 
portion thereof, such as a homology of about 60%, and particularly 80% or more. 
Human TRAF5 is preferred for use as the therapeutics described below. 

The TRAF5 is an intracellular protein consisting of a RING finger domain, Zn 
finger domains, coiled coil domain, and TRAF-C domain, as indicated in the practical 
examples described below. 

The present invention thus also relates to polypeptides which contain at least 
these domains or portions thereof, as well as polypeptides binding thereto. 

The RING finger domain, Zn finger domains, coiled coil domain, and TRAF-C 
domain are located at 45 to 84, 1 10 to 249, 251 to 403, and 404 to 558, respectively, 
in the amino acid sequence indicated in Sequence ID No. 1 of the Sequence Listing, or 
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at 45 to 84, 110 to 249, 251 to 403, and 404 to 557, respectively, in the amino acid 
sequence indicated in Sequence ID No. 4 of the Sequence Listing. These, however, 
are only specific examples of the aforementioned polypeptides. The polypeptides of the 
present invention include those in which part of the amino acid sequence is different as 
a result of amino acid deletions, substitutions, addition, and the like, as long as they 
have the same functions as each of the domains. Similarly, the borders of the domains 
are not limited to this. The polypeptides of the present invention also include 
polypeptides having domains that have shifted from the domain borders several or ten 
some parts toward the N or C terminals, or both. 

B cells producing antibodies against autoantigens are usually excluded through 
apoptosis, but when information from the helper T cells is sent to the B cells, this 
breaks down, resulting in antibody production. As such, the TRAF5 of the present 
invention and partial polypeptides thereof can thus be used as therapeutics for 
autoimmune diseases by regulating CD40 signal transduction. 

B cells initially produce IgM antibodies, but CD40 signals result in antibody 
class switching to the production of IgG, IgA, and IgE antibodies. IgE antibodies tend 
to be produced in allergy diseases, and excessive antibody class switching is possibly a 
cause. The TRAF5 of the present invention and partial polypeptides thereof can 
accordingly be used as allergy therapeutics to control exacerbated IgE production by 
regulating CD40 signal transduction. 

CD40 signals play a role in cytokine production, T cell activation and various 
other immune reactions or immunological diseases. The TRAF5 of the present 
invention and partial polypeptides thereof can accordingly be used as therapeutics 
having anti-cell growth action or therapeutics for various immunological diseases by 
regulating CD40 signals. 

Methods such as encapsulation in liposomes can be used to introduce the 
TRAF5 protein and polypeptides of the present invention into target cells. 

The present invention relates to DNA including a base sequence coding for the 
amino acid sequence of the TRAF5 of the present invention or partial polypeptides 
thereof. Such DNA includes any DNA such as chromosomal DNA and cDNA, and 
can be cDNA, for example. The cDNA can be obtained by common colony 
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hybridization, plaque hybridization, or PCR from mouse testes-derived cDNA libraries, 
T cell lymphoma cDNA libraries, human B cell lymphoma cDNA libraries, or the like. 
It can also be obtained by two-hybrid screening (G. Mosialos, et al., Cell, 80, 389 
(1995)). Examples of cDNA libraries that can be used in addition to the above include 
libraries prepared from lung, thymus, spleen, or kidney. 

Specific examples of base sequences in the present invention are given in 
Sequence ID Nos. 2 and 5 in the Sequence Listing. As noted in the practical examples 
below, the DNA indicated in Sequence ID Nos. 3 and 6 in the Sequence Listing were 
incorporated in plasmid vectors for the transformation of E. coli, and the transformants 
were registered at the Life Sciences Research Institute in the Agency of Industrial 
Science and Technology. 

In addition to these base sequences, the present invention includes DNA having 
a base sequence coding for the same amino acid sequence, which is prepared by 
chemical synthesis or genetic engineering, taking into consideration genetic code 
degeneracy. 

As already noted, DNA coding for polypeptides with an amino acid sequence 
having high homology with the amino acid sequence of the TRAF5 of the present 
invention and partial polypeptides thereof is believed to hybridize with the 
aforementioned DNA of the present invention. 

The DNA of the present invention thus includes DNA which can hybridize 
under highly stringent conditions with the base sequences indicated by Sequence ID 
Nos. 2 and 5. 

The DNA of the present invention can be used to prepare TRAF5 or partial 
polypeptides thereof by genetic engineering. The DNA of the present invention can 
also be incorporated in suitable vectors and used in gene therapy. Transgenic animals, 
knockout animals, and the like can also be produced based on this base sequence. 

The present invention also relates to an antisense oligonucleotide, and its 
derivatives, against the DNA of the present invention. The antisense oligonucleotide 
and its derivatives complementarity bind to mRNA, or portions thereof, that code for 
the TRAF5 of the present invention or polypeptides including each of the domains, and 
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inhibit the translation of these mRNAs to polypeptides, thereby inhibiting their 
expression. 

The antisense oligonucleotides and derivatives include those that bind to the 
base sequence coding for TRAF5, as well as those that bind to the upstream and 
downstream noncoding regions. 

The antisense oligonucleotides and derivatives have a base sequence that is 
complementary to the DNA of the present invention or portions thereof. That is, it has 
complementary strands of the DNA, or portions thereof, given in Sequence ID Nos. 2, 
3,5, and 6 in the Sequence Listing, for example, but uracil (U) instead of thymine (T) 
may serve as the base that is complementary to adenine (A). 

The antisense oligonucleotide derivatives of the present invention include any 
having a configuration or function resembling that of oligonucleotides. Examples 
include substances with another substance binding to the 3' or 5' terminal of an 
oligonucleotide, substances substituted or repaired in at least one oligonucleotide base, 
sugar, or phosphate, substances having a base, sugar, or phosphate that does not occur 
naturally, or those having a backbone other than a sugar-phosphate backbone. 

The antisense oligonucleotides and antisense oligonucleotide derivatives in the 
present invention can be produced by a common method (such as Stanley T. Crooke 
and Bernard Lebleu, Ed., in Antisense Research and Applications, CRC Publishers, 
Florida (1993)). Derivatives such as multiphosphonate or phosphothioate types can be 
synthesized using a chemical synthesizer (such as model 394 by Perkin-Elmer Japan). 
In this case, the target antisense oligonucleotide or antisense oligonucleotide derivative 
can be obtained by operating the chemical synthesizer in accordance with the 
accompanying manual, and by purifying the resulting synthetic product by reverse 
phase HPLC or the like. 

The antisense oligonucleotides and antisense oligonucleotide derivatives of the 
present invention can be labeled with a radioisotope, fluorescent substance, enzyme, 
luminescent substance, or the like, and used to detect or measure whether or not a 
sample has DNA or RNA coding for TRAF5 or a partial polypeptide thereof. 
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When the antisense oligonucleotides and antisense oligonucleotide derivatives of 
the present invention are used for pharmaceutical applications, one with purity suitable 
for use as a medical drug should be used in a pharmacologically acceptable method of 
use. 

For example, an antisense oligonucleotide or antisense oligonucleotide 
derivative in the present invention can be used as an allergy therapeutic to control 
exacerbated IgE production by controlling CD40 signal transduction. 

An antisense oligonucleotide or antisense oligonucleotide derivative in the 
present invention can also be used as a therapeutic for various immunological diseases 
such as autoimmune diseases or as a therapeutic having anti-cell growth action by 
controlling CD40 signal transduction. 

The aforementioned antisense oligonucleotides or antisense oligonucleotide 
derivatives of the present invention may be used directly dissolved or suspended in a 
suitable solvent, encapsulated in liposomes, or incorporated in suitable vectors. 

The present invention also relates to antibodies that recognize the TRAF5 or 
portions thereof. 

These antibodies include antibodies that specifically recognize TRAF5 or 
portions thereof, as well as antibodies that undergo cross-reaction with TRAF-1, 
TRAF-2, CRAF1, or polypeptides thereof. Antibodies that recognize only TRAF5 or 
portions thereof of specific species (such as humans) and antibodies that recognize 
TRAF5 or portions thereof of two or more species are also included. 

Specific examples of antibodies are those obtained using the TRAF5 of the 
present invention, polypeptides of each region, or fragments thereof as antigen. The 
antibody of the present invention can be obtained, for example, by a method in which a 
suitable host is transformed by the DNA coding for the TRAF5 of the present invention 
described above so as to produce TRAF5, and the TRAF5 is purified from the 
transformants or media for use as antigen. The antibody of the present invention can 
also be obtained by the method described below, in which a polypeptide comprising the 
amino acid sequence of a portion of TRAF5 is chemically synthesized, and is allowed 
to bind to a carrier such as KLH (keyhole limpet hemocyanin) for use as antigen. 
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Antibodies recognizing full-length TRAF5 can be obtained using part of the TRAF5 as 
antigen, and antibodies recognizing TRAF5 or portions thereof of other species, 
including humans, can be obtained using mouse TRAF5 or portions thereof as antigen. 

The antibody of the present invention includes both monoclonal and polyclonal 
antibodies. The antibodies may belong to any class or subclass. The antibodies of the 
present invention can be chimeric antibodies or humanized antibodies, or F(ab')2, Fab, 
or other such antibody fragments, as long as they recognize TRAF5 or portions 
thereof. 

The antibodies can be produced by a common method (see, for example, 
Men'eki Jikken Sosaho [Immunological Experimental Manipulation], published by 
Nihon Men'eki Gakkai). An example is briefly described below. 

A suitable host is first transformed with DNA coding for the TRAF5 of the 
present invention described above to produce TRAF5, which is purified from the 
transformant cells or media, or polypeptides comprising the amino acid sequence of a 
portion of TRAF5 are chemically synthesized, allowed to bind to a carrier such as KLH 
(keyhole limpet hemocyanin), and purified to obtain antigen. Animals are inoculated 
and are immunized in 2 to 4 week intervals with the antigen or with the antigen and a 
suitable adjuvant such as Freund's complete adjuvant (FCA) or Freund's incomplete 
adjuvant (FIA). Following immunization, blood is drawn to obtain antiserum. A 
species capable of producing the target antibody is selected from rats, mice, rabbits, 
sheep, horses, chickens, goats, pigs, cows, and the like as the animals that are 
immunized. Polyclonal antibodies can be obtained by purifying the antiserum that is 
obtained. They can be purified by a suitable combination of common methods such as 
salting out, ion exchange chromatography, and affinity chromatography. 

Human antibodies can be obtained by a method such as in vitro sensitization 
(see C.A.K. Borrebaeck, J. Immunol Meth., 123, 157 (1989)) or methods using SCID 
mice (see T. Eto, Shikiso Baiyo [Tissue Culture], 19, 61-65 (1993)). 

Monoclonal antibodies can be obtained in the following manner. That is, 
antibody-producing cells such as spleen cells or lymphocytes are harvested from 
immunized animals and are fused with a myeloma cell line or the like by a common 
method using polyethylene glycol, the sendai virus, electrical pulses or the like so as to 
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produce hybridomas. Clones that produce antibodies binding to the TRAF5 of the 
present invention are then selected for culture. The monoclonal antibodies are purified 
from the culture supernatant of the selected clones by a suitable combination of 
common methods such as salting out, ion exchange chromatography, and affinity 
chromatography. 

Genes coding for the antibodies are isolated from the hybridomas obtained in 
the aforementioned method and can be used to produce chimeric antibodies or 
humanized antibodies. For example, a gene coding for a constant portion of mouse 
antibody can be substituted by a gene coding for a constant portion of human antibody, 
and the reconstructed gene can be expressed in animal cells to obtain chimeric 
antibodies. Humanized antibodies can be obtained by reorganizing genes so as to code 
for antibodies in which complementarity determining regions (CDR) have been 
substituted by CDRs of mouse antibodies, and by expressing them in animal cells 
(Carte, et al., Pro. Nat. Acad. 5c/., Vol. 89, p. 4285 (1992)). 

The antibodies can be so-called neutral antibodies, for example, which inhibit 
the CD40 signal transduction of TRAF5. The neutral antibodies include both those that 
completely suppress TRAF5 activity and those that partially suppress it. 

The antibodies of the present invention can be labeled with radioisotopes, 
fluorescent substances, enzymes, luminescent substances, and the like to detect the 
production of TRAF5 or its degradation products in humors and tissue. As noted 
earlier, TRAF5 is believed to be related to CD40 signal transduction, so the ability to 
determine the presence or absence of TRAF5 in tissue or blood could allow the degree 
to which a disease has advanced or the prognosis to be determined, or the therapeutic 
effects to be confirmed. The antibodies can also be used to prepare antibody columns 
that are used to purify TRAF5, and to detect TRAF5 in fractions during purification. 

Among the antibodies of the present invention, neutral antibodies can be used as 
therapeutics for various immunological diseases such as autoimmune diseases by 
inhibiting or regulating CD40 signal transduction. 

The neutral antibodies of the present invention can also be used as allergy 
therapeutics to control exacerbated IgE production by regulating CD40 signal 
transduction. 
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The present invention also relates to a vector including the aforementioned 
DNA. In addition to the aforementioned DNA, the vector of the present invention may 
also include as needed sequences well-known to those in the field, such as enhancer 
sequences, promoter sequences, ribosome-binding sequences, base sequences used to 
amplify the number of copies, base sequences coding for signal peptides, base 
sequences coding for other polypeptides, poly- A addition sequences, splicing 
sequences, replication origins, and base sequences for genes serving as selective 
markers. 

Vectors can be prepared by incorporating DNA coding for TRAF5 or a portion 
thereof into any vector by a method well-known to those in the field (see, for example, 
J. Sambrook, et al., Molecular Cloning, A Laboratory Manual, 2nd Ed., Cold Spring 
Harbor Laboratory, New York (1989)). Suitable examples of DNA coding for TRAF5 
or portions thereof include the base sequences, and portions thereof, noted in Sequence 
ID Nos. 2 and 5 in the Sequence Listing. Vectors can be selected as desired from 
pUC118, pBR322, pSV2-dhfr, pBluescript II, pHIL-Sl, XZapII, XgtlO, pAc700, 
YRP17, pEF-BOS, pEFN-II and other such plasmid vectors, phage vectors, virus 
vectors, and the like. Suitable examples of vectors include expression vectors which 
have a sequence such as a promoter necessary for expression in addition to the DNA 
coding for TRAF5 or a portion thereof, and which are capable of expressing TRAF5 or 
a portion thereof. Such expression vectors can be used to produce TRAF5 or portions 
thereof by genetic engineering. 

The present invention relates to transformants obtained by transformation using 
the aforementioned vectors. Transformants can be obtained by the transformation of 
suitable host cells with the aforementioned vectors using a common method (see Jiken 
Igaku Rinji [Experimental Medicine in the Clinic], Supplemental Issue, Idenshi Kogaku 
Handobukku [Handbook of Genetic Engineering], published March 20, 1991, by 
Yodosha). The host cells that are used can be selected as desired from prokaryote cells 
such as Bacillus subtilis or E. coli, or eukaryote cells such as animal cells, insect cells, 
or yeast. Suitable examples of transformants in the present invention are transformants 
that have been obtained using E. coli, yeast, or CHO cells as hosts, and transformants 
that express the TRAF5 of the present invention or portions thereof. 



13 



The present invention also relates to a method for producing polypeptides 
including the TRAF5 of the present invention or portions thereof, which includes the 
step of culturing the aforementioned transformants. 

In this method, transformants of the present invention are first cultured, and the 
genes are amplified or their expression induced as needed. The transformants can be 
cultured or their expression induced by a common method (see, for example, Biseibutsu 
Jikkenho [Microbial Test Methods], Ed. Nihon Seikagakkai, by Tokyo Kagaku Dojin 
(1992)). The cultured mixture, that is, the culture supernatant or cells, are then 
recovered, the material is treated as needed by concentration, solubilization, dialysis, 
and various types of chromatography such as that featuring an affinity column using the 
antibodies of the present invention, for example, and polypeptides including the 
TRAF5 of the present invention or portions thereof are purified. 

In this method, the polypeptides of the present invention may be produced, by 
transformants, in the form of fusion proteins with other polypeptides. When the 
protein is expressed in the form of a fusion protein with another protein, the fusion 
protein is treated with a chemical substance such as bromocyan or an enzyme such as a 
protease at any step during the purification process so as to cut out the protein. 

The present invention also relates to a method in which the TRAF5 of the 
present invention or partial polypeptides thereof or antibodies against these are used to 
screen substances binding thereto, substances regulating the activity thereof, substances 
regulating the expression thereof, or the like. 

For example, TRAF5 or a partial polypeptide thereof, or CD40 or a partial 
polypeptide thereof, can be used to screen substances that bind to TRAF5 or partial 
polypeptides thereof, or substances that inhibit binding between TRAF5 or partial 
polypeptides thereof and CD40 or partial polypeptides thereof. Fusion proteins of 
TRAF5 or a partial polypeptide thereof and a FRAG epitope can be prepared by a 
common method, for example (such as T. Ishida, et al., Pro. Nat. Acad. Sci., Vol 93, 
p. 9437 (1996)), Fusion proteins of CD40 or a partial polypeptide thereof and GST 
can also be prepared. After these fusion proteins and a screening substance have been 
mixed, a substance that inhibits binding between TRAF5 or a partial polypeptide 
thereof and CD40 or a partial polypeptide thereof can be selected by a common method 
(T. Ishida, et al., Pro. Nat. Acad. ScL 9 Vol 93, p. 9437 (1996)). 
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Two-hybrid screening can also be adopted to select substances that inhibit 
binding between TRAF5 or a partial polypeptide thereof and CD40 and a partial 
polypeptide thereof. For example, an expression vector capable of expressing the 
CD40 intracellular domain in a form that is fused with the DNA-binding domain of 
bacteria repressor LexA can be prepared by a common method (T. Ishida, et al., Pro. 
Nat. Acad. Sci., Vol 93, p. 9437 (1996)). An expression vector capable of expressing 
TRAF5 or a partial polypeptide thereof in a form that is fused with the yeast protein 
GAL4 can also be prepared. These expression vectors are introduced to the yeast L40 
line (A.B. Vojtek, et al., Cell Vol. 74, p. 205 (1993)) by a common method 
(T. Ishida, et al., Pro. Nat. Acad. Sci., Vol 93, p. 9437 (1996)) to prepare 
transformants. Substances that inhibit binding between TRAF5 or partial polypeptides 
thereof and CD40 or partial polypeptides thereof can be selected by adding screening 
substances to the transformants, and by assaying the histidine dependency and 
p-galactosidase activity by a common method (T. Ishida, et al., Pro. Nat. Acad. Sci. 9 
Vol 93, p. 9437 (1996)). 

Screening can be done by a common method (T. Ishida, et al. , Pro. Nat. Acad. 
Sci., Vol 93, p. 9437 (1996)) using the NFkB activating action of TRAF5 as an index. 
TRAF5 expression vectors and reporter plasmids for assessing NF-kB activation are 
introduced into human Jurkat cells or human 293 T cells, for example. Substances that 
regulate the NFkB activation action of TRAF5 or partial polypeptides thereof can be 
selected by adding screening substances at this time, and by assaying the expression of 
the reporter gene. 

Substances that regulate the expression of TRAF5 or partial polypeptides thereof 
can also be screened. An example of a method is one in which screening substances 
are added to B cells, and the expression of TRAF5 or partial polypeptides thereof is 
assayed using antibodies against the TRAF5 of the present invention. 

The TRAF5 and partial polypeptides thereof can also be used to screen 
substances binding thereto or substances that regulate the activity thereof by the 
following method. 

That is, TRAF5 or partial polypeptides thereof, or CD40 or partial polypeptides 
thereof, are first mass produced and purified, and are then crystallized. They can be 
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crystallized by a common method (such as Crystallization of Nucleic Acids and 
Proteins, A Practical Approach, Ed. A. Ducruix and R. Giege, IRL Press at Oxford 
University press (1992)). 

X-ray analysis can then be undertaken by a common method (such as Methods 
in Enzymology, Vol. 114, Diffraction Methods for Biological Macromolecules Part A, 
Ed. Harold W. Wyckoff, C.H.W. Hirs, and Serge N. Timasheff, Academic Press, 
Inc., (1985)) to learn the three-dimensional structure of the TRAF5 or partial 
polypeptides thereof, or the three-dimensional structure of the binding between the 
TRAF5 or partial polypeptides thereof. 

The resulting three-dimensional structure can then be analyzed by a common 
method (such as Methods in Enzymology, Vol. 115, Diffraction Methods for Biological 
Macromolecules Part B, Ed. Harold W. Wyckoff, C.H.W. Hirs, and Serge N. 
Timasheff, Academic Press, Inc., (1985)). 

The analyzed data thus obtained for the three-dimensional structure of the 
TRAF5 or partial polypeptides thereof, or the three-dimensional structure of the 
binding between the TRAF5 or partial polypeptides thereof, can then be used for the 
screening or molecular design of substances that bind to TRAF5 or partial polypeptides 
thereof, substances that inhibit binding between these and CD40 or partial polypeptides 
thereof, substances that inhibit the activity thereof, or the like by a common method 
(such as Ludi, Molecular Simulations Inc., or Dock, Kunts Group, University of 
California San Francisco). 

The present invention thus also relates to novel substances obtained by such 
screening. 

The aforementioned substances that bind to the TRAF5 or partial polypeptides 
thereof, substances that inhibit the activity thereof, or substances that regulate the 
expression thereof can be used as therapeutics having anti-cell growth action or as 
therapeutics for various immunological diseases such as autoimmune diseases by 
regulating the CD40 signal transduction. 

They can also be used as allergy therapeutics to control exacerbated IgE 
production by controlling CD40 signal transduction. 
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Active ingredients of the various therapeutics of the present invention may be 
those that have undergone pharmaceutical^ acceptable chemical modification or those 
that have resulted in the formation of salts, provided that the basic activity is not 
thereby lost. Examples include salts of inorganic acids such as hydrochloric acid, 
phosphoric acid, hydrobromic acid, and sulfuric acid, and salts of organic acids such as 
maleic acid, succinic acid, malic acid, and tartaric acid. 

The therapeutics (medicinal compositions) of the present invention can be used 
by any route of administration, such as oral administration, transdermal administration, 
intravenous administration, intramuscular administration, intraperitoneal 
administration, subcutaneous administration, intradermal administration, and enteral 
administration. 

The therapeutics of the present invention can be formulated by a method well- 
known to those in the field depending on the route of administration, and can include 
pharmacologically acceptable auxiliary components (such as excipients, fillers, 
expanders, binders, humectants, disintegrators, surfactants, dissolution assistants, 
buffers, analgesics, preservatives, and stabilizers). When the therapeutic is an 
injection, it can include gelatin or human serum albumin, polyethylene glycol or other 
such stabilizers, D-mannitol, D-sorbitol, glucose and other such alcohols, or 
saccharides, Polysorbate 80 (TM) and other such surfactants. 

The dosage of the therapeutics (medicinal compositions) of the present invention 
for humans varies depending on the patient's condition and age, or the method of 
administration, but the therapeutics can be used, for example, in a dosage of about 0.01 
to 100 mg/kg/day, and preferably about 0.1 to 10 mg/kg/day. The period of 
administration is not particularly limited. Depending on the patient's condition or the 
like, the therapeutics can be administered continuously in the form of drops as needed, 
divided over a suitable number of times, or by single administration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 depicts three clones specifically binding to the domains of TRAF5 and 
the intracellular domain of CD40. 
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Figure 2 depicts a comparison of the amino acid sequences of TRAF5 and 
CRAF1. 

Figure 3 shows the results of electrophoresis in Northern blotting of TRAF5 
mRNA by tissue. 

Figure 4 shows the amino acid sequence of the intracellular domain of CD40 
(from K at 216 to Q at 277) and that of its mutant. 

Figure 5 is a photograph of the results of electrophoresis in Western blotting 
and in SDS-PAGE for immune complexes obtained from fusion proteins of TRAF5 and 
the CD40 intracellular domain, and of its mutant and GST. 

Figure 6 shows the signal transduction activity of TRAF5 and CRAF1 using 
Jurkat cells and 293 T cells. 

Figure 7 is a photograph of the results of electrophoresis in Western blotting of 
mouse WEHI231B cell transformants. 

Figure 8 shows the results of activity in inducing expression of CD23 using 

FACS. 

Figure 9 is a photograph of electrophoresis showing Northern blotting of human 
TRAF5 mRNA in the human B cell lymphoma cell lines Daudi and Raji. 

Figure 10 shows the TRAF5 signal transduction activity using 293 cells. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention is described in greater detail below with reference to 
practical examples of preferred embodiments of the present invention, but these 
practical examples do not in any way limit the present invention. 

The abbreviations used in the following description are based on commonly 
used abbreviations in the technical field. 
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The operations in the following practical examples were carried out for the most 
part with reference to Sambrook, et ah, Molecular Cloning, A Laboratory Manual, 2nd 
Ed., Cold Spring Harbor Laboratory, New York (1989); and Harlow and Lane, 
Antibodies: A Laboratory Manual, Cold Spring Harbor. 

Practical Example 1: Obtaining DNA Coding for Mouse TRAF5 

(1) Screening 

Screening was done by two-hybrid screening to clone the cDNA of proteins 
binding to the intracellular domain of mouse CD40. Two-hybrid screening is an 
experimental method in which the capacity for forming complexes between two fusion 
proteins is searched using the transcription activation in budding yeast cells. 

A mouse C57 Black Kaplan T cell lymphoma cell line VI 3 cDNA library 
prepared using the expression vector pACT was procured from Clontech. This library 
is capable of expressing cDNA in the form of fusion proteins with the active domain of 
the yeast protein GAL4. 

Expression vectors capable of expressing the intracellular domain of mouse 
CD40 in a form fused with the DNA-binding domain of LexA (a bacteria repressor) 
were constructed in accordance with the following procedure. DNA fragments coding 
for the mouse CD40 intracellular domain (R.M. Torres, et al., 7. Immunol., Vol. 148, 
pp. 620-626 (1992), from the Lys at amino acid No. 216 to the Phe at 305) were first 
prepared by PCR according to the following procedure. 

5 ' -GCGG ATCCTC A A A A AGGTGGTC A AG A A ACC A A AG-3 ' was first synthesized as 
sense primer, and 5 1 -GCGTCG ACTC A A A AGGTC AGC A AGC AGCC ATC-3 1 was 
synthesized as antisense primer. The primers, mouse WEHI-231 B cell cDNA (as 
template), and Taq polymerase and its reaction reagent (by Toyobo) were then mixed. 
A reaction was brought about using a DNA thermal cycler (Perkin-Elmer) for 1 minute 
at 95°C, 2 minutes at 55°C, and 3 minutes at 72°C. These operations were undertaken 
for 30 cycles, and the amplified product (around 280 bp) was collected. The product 
was cleaved with BamHI and Sail, and then inserted at the BamHI-Sall restriction 
enzyme site of the plasmid pBTMl 16 (P.L. Bartel et al., in Cellular Interactions in 
Development: A Practical Approach, Ed. D.A. Hartley, pp. 153-179, Oxford 
University Press, Oxford (1993)). 
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The yeast L40 line (A.B. Vojtek, et al., Cell, Vol. 74, p. 205-214 (1993)) can 
be grown in histidine-deficient media, characteristically resulting in positive 
P-glalactosidase activity, when the HIS3 and lacZ reporter genes are incorporated into 
the genome, and when the GAL4 active domain/cDNA expression product fusion 
protein binds to the LexA-binding domain/CD40 intracellular domain fusion protein in 
the cells. 

pBTM40cyt was introduced into the yeast L40 line using lithium acetate, 
resulting in transformants in which the LexA-binding domain/CD40 intracellular 
domain fusion protein had been expressed. This transformant was designated L40C40. 
2 x 10 6 clones of the aforementioned cDNA library were introduced into L40C40 
transformants using lithium acetate to inoculate histidine-deficient media. Clones 
appearing after 7 days of culture at 30°C were isolated. The clones were searched for 
p-galactosidase activity in accordance with the protocol accompanying the 
aforementioned cDNA library, resulting in the selection of 72 clones in which 
P-galactosidase activity could be detected by 20 minutes of incubation. 

Plasmids were extracted from each of the yeast colonies for Southern blotting 
using CRAF1 and TRAF2 cDNA as probes in order to remove the cDNA clones of 
CRAF1 or TRAF2, which were already known to be capable of being selected by the 
same screening system, from the above clones. The result was that 10 clones did not % 
hybridize with either of the two probes. Plasmids containing cDNA were recovered 
from these clones. These plasmids, along with pBTM40cyt or the LexA-binding 
domain/human Iamin C fusion protein expression vector pBTMLamin (see A.B. 
Vojtek, et al., Cell, Vol. 74, pp. 205-214 (1993)), were introduced into the yeast L40 
cell line using lithium acetate, resulting in 4 clones which grew in histidine-deficient 
media only when introduced with pBTM40cyt, and in which p-galactosidase activity 
could be detected under the aforementioned conditions. Of these, 3 clones (C40-3, 
C40-6, and C40-72) had cDNA coding for a portion of the same protein (Figure 1). 

cDNA fragments of C40-3, which had the longest cDNA fragments (about 
1 kbp) of the 3 clones, were used as probe in plaque hybridization screening of a mouse 
testes-derived cDNA library prepared by a common method using XZAPII vectors (by 
Strategene). Two clones were obtained, resulting in the recovery of pBluescript 
plasmids in which the cDNA fragments had been inserted by in vivo excision. The 
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cDNA fragment bases were sequenced by the BcaBest Sequence System (by Takara 
Shuzo). The clone with the longest cDNA fragments had 2105 bp cDNA fragments 
(Sequence ID No. 3 in the Sequence Listing). The plasmid with this cDNA inserted in 
pBluescript was designated pBSCRAF2 (pBSTRAFS). 

The E. coli line NM522 was transformed with pBSCRAF2 (pBSTRAFS) by a 
common method, and the resulting transformant E. coli NM522 (pBSCRAF2) was 
registered (FERM P-15531) on March 27, 1996, at the Life Sciences Research Institute 
in the Agency of Industrial Science and Technology of the Ministry of Trade and 
Industry, at 1-1-3 Higashi, Tsukuba City, Ibaraki Prefecture, Japan. The bacterial 
strain was subsequently transferred on March 6, 1997 to the International Registry in 
accordance with the Budapest Treaty, and was designated FERM BP-5856. 

(2) Analysis of TRAF5 Structure 

The structure of the TRAF5 was analyzed on the basis of the DNA sequence 
determined in (1) above. The TRAF5 was consequently assumed to consist of a protein 
comprising 558 amino acid residues (Signal ID No. 1 in the Sequence Listing). A 
search of homologies using the PIR data base revealed the highest homology with 
CRAF1, as shown in Figure 2. A TRAF-C domain was present in the C terminal 
region of TRAF5 (see Figure 2). The TRAF-C domain is a motif in common to the 
aforementioned CRAF1 or TRAF1 and TRAF2 which are known to bind to the 
intracellular domain of TNFR-2, and is known to play a role in the interaction with 
other proteins. In addition to the TRAF-C domain, TRAF5 has a RING finger 
domain, five Zn finger domains, and a coiled coil domain, in that order, beginning 
from the N terminal (Figure 1). 

(3) Northern Blotting 

The complete RNA of various types of tissue was prepared by the guanidine 
isothiocyanate/acid phenol method (P. Chomczynski and N. Sacchi, Anal Biochem., 
Vol. 162, pp. 156-159 (1987)), and poly (A) + RNA was then purified using 
oligo (dT) latex (by Takara Shuzo). 7 ng poly (A) + RNA was then electrophoresed 
using 1% agarose gel containing 6.6% formaldehyde, and blotted using nylon 
membranes (by Amersham). Probe was prepared by labeling the cDNA fragments of 
the C40-3 clones with 32 P. The aforementioned nylon membranes were incubated at 
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65°C in the probe and hybridization buffer (0.2 M NaHP0 4 (pH 7.2), 1 mm EDTA, 
1% (W/V) BSA, 7%. (W/V) SDS). The filter was finally washed for 30 minutes at 
65°C with 0.5 x SSC/0.2% (W/V) SDS, and autoradiography was performed. The 
results are given in Figure 3. 

The detection of TRAF5 mRNA by tissue was pronounced with lung, moderate 
with thymus, spleen, and kidney, and weak with brain and liver. No TRAF5 mRNA 
was detected by Northern blotting of skeletal muscle, heart, small intestine, or testes, 
however. It was confirmed that the TRAF5 mRNA was about 2.2 kb, and that the 
resulting TRAF5 cDNA was virtually full-length. 

Practical Example 2: Determination of CD40 Region necessary for Binding to 

TRAF5 

Plasmids coding for a mutant of human CD40 intracellular domain 
(I. Stamenkovic, etal., EMBO 7. , Vol. 8, pp. 1403-1410 (1989): Figure 4) were 
prepared by the method of Kunkel (T.A. Kunkel, Proc. Natl Acad. Sci. USA, Vol. 82, 
pp. 488-492 (1985)). DNA coding for human CD40 intracellular domain and that 
coding for its mutant, as well as DNA coding for human TNFR-2 intracellular domain 
(C.A. Smith, et al., Science, Vol. 248, pp. 1019-1023 (1990): from the Lys at amino 
acid No. 288 to the Ser at 461), were subcloned to the GST fusion protein expression 
vector pGEX2T (by Pharmacia LKB), and the resulting plasmids were used to 
transform E. coli BL21. Figure 4 shows the mutant locations of the human CD40 
intracellular domain encoded by the expression vectors. 

GST, fusion proteins of GST/CD40 intracellular domain or its mutant, and 
GST/TNFR-2 fusion protein (GST-TRNFRII) were prepared in accordance with the 
method of Smith et al (D.B. Smith and K.S. Johnson, Gene, vol. 67, pp. 31-40 
(1988)), and the resulting proteins were fixed to glutathione agarose beads 
(0.2 mg/mL). 2 jiL of the bead solution was electrophoresed using 12.5% 
polyacrylamide/SDS gel, and stained with Coomassie Brilliant Blue R-250. The results 
are shown at the bottom of Figure 5. 

DNA coding for protein (FLAG-C40-3) with a FLAG epitope (see that by 
Eastman Kodak) added to the N terminal of protein encoded by C40-3 cDNA was 
inserted downstream of the SRa promoter of the expression vector pME18S (see 
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special Experimental Medicine issue, BioManual Series 4 9 Gene Introduction, 
Expression, and Analysis, published April 20, 1994, by Yodosha). 

10 |ig pME-FLAG-C40-3 was used for transfection of 10 6 COS7 cells. 
36 hours after the expression vectors had been introduced, the cells were harvested, 
lysed with TNE buffer (10 mM Tris-HCl (pH 7.8), 1% (W/V) NP-40, 0.15 M NaCl, 
10 mM iodoacetoamide, 1 mM EDTA, 10 |ig/mL aprotinin), and then centrifuged. 
Half of the supernatant was incubated for 1 hour at 4°C with the aforementioned 
glutathione agarose beads on which 1 |ig protein had been fixed, and the beads were 
then washed, and were boiled in the presence of 0. 1 % SDS. Immunoprecipitation was 
then effected using anti-FLAG antibody M2 (by Eastman Kodak), and the immune 
complexes were electrophoresed using 12.5% polyacrylamide/SDS gel. This was 
followed by Western blotting in accordance with a common method using anti-mouse 
IgG antibodies labeled with alkali phosphatase and the anti-FLAG antibody M2. The 
results are given at the top of Figure 5. 

The GST/CD40 intracellular domain fusion protein (GST-WT) was seen to bind 
efficiently to the FLAG-C40-3. The GST protein used as a negative control did not 
bind to the FLAG-C40-3, thus confirming the binding specificity of the test system. 
The capacity of the mutant (in which the Thr at 254 of CD40 was mutated to Ala 
(GST-TA: Figure 4)) for binding to FLAG-C40-3 was considerably lower than that of 
GST-WT. It was already known that this mutation results in the loss of human CD40- 
mediated growth inhibition signaling (S. Inoue, et al., Eur. 7. Immunol., Vol. 20, pp. 
1747-1753 (1990). In the case of the various other deletion mutants of human CD40 
intracellular domain, GST-A270 (Figure 4 shows the deletion from the Arg at amino 
acid No. 270 to the Gin at 277) was seen to bind to FLAG-C40-3 at about the same 
level as GST-WT, while GST-A230 (Figure 4 shows the deletion from the Lys at amino 
acid No. 230 to the Gin at 277) and GST-A246 (Figure 4 shows the deletion from the 
Asn at amino acid No. 246 to the Gin at 277) were virtually unable to bind to 
FLAG-C40-3. Compared to GST-A230 and GST-A246, GST-A230-246 (Figure 4 
shows the deletion from the Lys at amino acid No. 230 to the Ser at 245) could bind 
somewhat to FLAG-C40-3. GST-A239-246 (Figure 4 shows the deletion from the Pro 
at amino acid No. 239 to the Ser at 245) and GST-A220-239 (Figure 4 shows the 
deletion from the Lys at amino acid No. 220 to the Phe at 238) showed about the same 
level of binding activity as GST-WT. 
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The above results demonstrate that the region between the Asn at amino acid 
No. 246 and the Ser at 269 for human CD40 shown in Figure 4 is essential to binding 
to TRAF5 but that it is not enough, the region between the Lys at amino acid No. 230 
and the Pro at 239 in Figure 4, or the region between the Pro at amino acid No. 239 
and the Asn at 246 in Figure 4, also being necessary for efficient binding to TRAF5. 
Although the three-[dimensional] structure of the intracellular domain of CD40 cannot 
yet be elucidated very well, it is assumed that TRAF5 recognizes the structure along 
the region from the Lys at amino acid No. 230 to the Ser at 269 in Figure 4. It has 
also been reported that CRAF1 is capable of weak binding to TNFR-2 (G. Mosialos, et 
al. 5 Cell, Vol. 80, pp. 389-399 (1995)). The top of Figure 5, however, shows that 
GST-TNFRII (TNFR-2) does not bind to FLAG-C40-3. It may thus be seen that 
TRAF5 does not bind to TNFR-2. 

Practical Example 3: Confirmation of TRAF5 Signal Transduction Activity 

(1) Confirmation of NFkB Activation Action 

Human Jurkat T cells were cultured in RPMI 1640 medium containing 
10% FBS. Human 293 T nephrocytes were also cultured in DMEM containing 
10% FBS. 

CRAF1 cDNA was prepared by PCR in accordance with the following 
procedures. 5'-CTCCTCGAGATGGAGTCGAGTAAAAAGATGGAC-3' was first 
synthesized as sense primer, and 

5 , -CTTACTAGTTCAGGGATCGGGCAGATCCGAAGT-3 , was synthesized as 
antisense primer. The primers, mouse spleen cDNA (as template), and Taq polymerase 
and its reaction reagent (by Toyobo) were then mixed. A reaction was brought about 
using a DNA thermal cycler (Perkin-Elmer) for 1 minute at 95°C, 2 minutes at 55°C, 
and 3 minutes at 72°C. These operations were undertaken for 30 cycles, and the 
amplified product (around 1500 bp) was collected. The product was cleaved with Xhol 
and Spel, and then inserted at the Xhol-Spel restriction enzyme site of the expression 
vector pME18S. The resulting plasmids were designated pME-CRAFl. TRAF5 
cDNA was inserted at the EcoRI-NotI restriction enzyme site of the expression vector 
pME18S. The resulting plasmids were designated pME-TRAF5 (pME-CRAF2). 
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[kB] 6 TK-CAT (J. Inoue, etal., Proc. Natl. Acad. Sci. USA, Vol. 88, 3715- 
3719 (1991)) in which CAT is expressed depending on the kB site serving as the 
NF-kB binding site was used as a reporter plasmid to assess transcription factor NF-kB 
activity. [kBM] 6 TK-CAT with a mutated kB site (J. Inoue, et al., Proc. Natl. Acad. 
Sci. USA, Vol. 88, 3715-3719 (1991)) was used as a negative control reporter plasmid 
to confirm the kB specificity in CAT expression, p-actin-p-gal in which 
p-galactosidase is expressed under the control of the P-actin promoter was used as a 
reporter plasmid to assess the efficiency with which the DNA was introduced into cells. 

Expression plasmids were introduced into the human Jurkat T cells by the 
following procedure. 1 jig reporter plasmid ([kB] 6 TK-CAT or [kBM] 6 TK-CAT), 1 ng 
p-actin-P-gal, and 1.5 \ig or 3 jag pME-CRAFl or pME-TRAF5 were mixed. 
pME18S was added to bring the total amount of DNA to 5 (ag for transfection of 
2 x 10 6 cells by the DEAE-dextran method. 

The expression plasmids were introduced to the human 293 T nephrocytes by 
the following procedure. 

1 ng reporter plasmid ([kB] 6 TK-CAT or [kBM] 6 TK-CAT), 1 jag p-actin-p-gal, 
and 10 Mg or 20 jig pME-CRAFl or pME-TRAF5 were mixed. pME18S was added to 
bring the total amount of DNA to 22 jig for transfection of 2 x 10 6 cells by the DEAE- 
dextran method for transfection of 10 6 cells by the calcium phosphate method. 

The cells were harvested following 48 hours of transfection, and centrifuged 
following thawing to prepare a cell extract solution. 

The transfection efficiency was standardized by assaying p-galactosidase activity 
using a common method (P. Herbomel, et al., Cell, Vol. 39, 653-662 (1984)). 

The CAT activity was assayed during a reaction for 1 hour at 37°C by a 
common method (CM. Gorman, et al., Mol. Cell. Biol., Vol. 2, pp. 1044-1051 
(1982)). The results are shown in Figure 6. 

The TRAF5 resulted in dose-dependent activation of the transcription of kB site 
dependency in the human Jurkat T cells (A). No such activity was noted with CRAF1. 
The TRAF5 activated NFkB in the human 293 T nephrocytes (B) as well. However, 
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the dose dependency was not as marked as that noted in the human Jurkat T cells. This 
was because the NFkB was already activated despite the absence of any stimulation in 
the 293 T cells. The already activated NFkB was controlled by CRAF1 
overexpression. That is, the TRAF5 and CRAF1 showed reciprocal activity, relative to 
the effects on NFkb activation based on this overexpression. 

(2) Confirmation of Dominant Negative Mutant Activity in Suppressing CD23 
Expression 

Mouse WEHI-231B cells were transfected with pME-FLAG-C40-3 and the 
puromycin resistance gene expression plasmid pApuro (M. Takata, et al., EMBO J., 
Vol. 13, pp. 1341-1349 (1994)), and puromycin resistant strains were selected in the 
presence of 0.5 i-ig/mL puromycin to obtain transformants. 

The expression of FLAG-C40-3 was checked by Western blotting of #27, #30, 
#41, #33, #39, #57, and the novel strain WEHI-231 among the transformants, in the 
same manner as in Practical Example 2. FLAG-C40-3 expression could thus be 
confirmed in #33, #39, and #57 (Figure 7). FLAG-C40-3 expression could not be 
confirmed in #27, #30, #41, and WEHI-231 B cells (Figure 7). All transformants 
expressed the normal level of mouse CD40. 

These transformants were stimulated for 48 hours with mouse CD40L-CD8 
chimeric protein (P. Lane, et al., J. Exp. Med., Vol. 177, pp. 1209-1213 (1993)). As 
a stimulation-free control, culture medium was added instead of stimulant. The cells 
were then stained using FITC-labeled anti-CD23 antibodies, and analyzed using the 
Lysis II program in accordance with the instructions for FACScan (by Beckton 
Dickinson). The results are given in Figure 8. 

Virtually no CD23 expression was induced in transformants #33, #39, or #57. 
CD23 expression was induced in the novel strain, #27, #30, and #41 by CD40L-CD8 
chimeric protein stimulation. The protein encoded by the cDNA of C40-3 lacked the 
N terminal region of TRAF5, and lacked part of the Zn finger domains and the RING 
finger domain, but it did have the TRAF-C domain (Figure 1). This protein obviously 
functions as a dominant negative mutant with respect to the expression of CD23 
induced through CD40 signals. 
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Practical Example 4: Obtaining DNA Coding for Human TRAF5 



(1) Screening 

A Burkitt B cell lymphoma cell line Daudi cDNA library (by Clontech) was 
screened by plaque hybridization using the mouse TRAF5 cDNA fragments obtained in 
Practical Example 1 as probe. Hybridization was managed by incubation at 50°C in 
hybridization buffer (0.2 M NaHP0 4 (pH 7.2), 1 mm EDTA, 1% (W/V) BSA, 7% 
(W/V) SDS). The filter was finally washed for 30 minutes at 50°C with 1 x SSC/0.1% 
(W/V) SDS, and autoradiography was performed. Two clones were obtained, so the 
cDNA fragments were subcloned to pBluescript plasmids. The base sequences of the 
cDNA fragments were sequenced using an ABI PRIZM Cycle Sequence System (by 
Perkin-Elmer). Clones with the longest cDNA fragments had 3993 bp cDNA 
fragments (Sequence ID No. 6 in the Sequence Listing). The plasmids with the cDNA 
inserted in pBluescript were designated pBShTRAFS. 

The E. coli line JM109 was transformed with pBShTRAFS by a common 
method, and the resulting transformant E. coli JM109 (pBShTRAFS) was registered 
(FERM P-15993) on December 19, 1996, at the Life Sciences Research Institute in the 
Agency of Industrial Science and Technology of the Ministry of Trade and Industry, at 
1-1-3 Higashi, Tsukuba City, Ibaraki Prefecture, Japan. The bacterial strain was 
subsequently transferred on March 6, 1997 to the International Registry in accordance 
with the Budapest Treaty, and was designated FERM BP-5857. 

(2) Analysis of Human TRAF5 Structure 

The structure of the human TRAF5 was analyzed on the basis of the DNA 
sequence determined in (1) above. Human TRAF5 was consequently assumed to 
consist of a protein comprising 557 amino acid residues (Signal ID No. 4 in the 
Sequence Listing). Human TRAF5 has 80% homology with mouse TRAF5 in terms of 
the amino acid sequence, and 82% homology in terms of the DNA base sequence. 
Human TRAF5 has a RING finger domain, five Zn finger domains, and a coiled coil 
domain, in that order, beginning from the N terminal, in the same manner as mouse 
TRAF5. 
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(3) Northern Blotting 

The poly (A)*RNA of the human B cell lymphoma cell lines Daudi and Raji 
were prepared by the same method as in Practical Example 1. 12 pxg poly (A) + RNA 
was then electrophoresed using 1% agarose gel containing 6.6% formaldehyde, and 
blotted using nylon membranes (by Amersham). Probe was prepared in the following 
manner. S'-GCAGCAGCCGCGCCTGCAGACCGGC-S* was first synthesized as 
sense primer, and S'-ATCCAGGAGCATTGCTGCAATATAC-S' was synthesized as 
antisense primer. The primers, human TRAF5 cDNA (as template), and Taq 
polymerase and its reaction reagent (by Toyobo) were then mixed. A reaction was 
brought about using a DNA thermal cycler (Perkin-Elmer) for 1 minute at 95°C, 
2 minutes at 55°C, and 3 minutes at 72°C. These operations were undertaken for 
30 cycles, and the amplified product (around 500 bp) was collected. The DNA 
fragments were labeled with 32 P. The aforementioned nylon membranes were 
incubated at 65°C in the probe and hybridization buffer (0.2 M NaHP0 4 (pH 7.2), 
1 mm EDTA, 1% (W/V) BSA, 7% (W/V) SDS). The filter was finally washed for 
30 minutes at 65°C with 0.5 x SSC/0.2% (W/V) SDS, and autoradiography was 
performed. The results are given in Figure 9. 

It was confirmed that the human TRAF5 mRNA was about 4 to 5 kb, and that 
the resulting TRAF5 cDNA was virtually full-length. 

Practical Example 5: Confirmation of TRAF5 Signal Transduction Activity 

(1) Confirmation of Action in Activating NFkB 

The activation of NFkB by human TRAF5 was checked by the same method as 
in Practical Example 3. 1 jig reporter plasmid ([kB] 6 TK-CAT or [kBM] 6 TK-CAT), 
1 jag p-actin-p-gal, and 2,4, and 8 \xg pME-FLAG-hTRAF5 were mixed. Samples 
with no pME-FLAG-hTRAF5 added were used as a control. pME18S was added to 
bring the total amount of DNA to 10 jig for transfection of 2 x 10 6 293 T cells by the 
CaP0 4 method. The cells were harvested following 48 hours of transfection, and 
centrifuged following thawing to prepare a cell extract solution for assay of CAT 
activity. The results are given in Figure 10. 
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The TRAF5 resulted in dose-dependent activation of the transcription of kB site 
dependency in the 293 T cells. 
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CLAIMS 



1. TRAF5 protein, which binds to the intracellular domain of CD40. 

2. A polypeptide including at least one of the polypeptides indicated by the 
amino acid sequence from 45 to 84, 110 to 249, 251 to 403, and 404 to 558 in 
Sequence ID No. 1 of the Sequence Listing. 

3. A polypeptide including at least one of the polypeptides indicated by the 
amino acid sequence from 45 to 84, 110 to 249, 251 to 403, and 404 to 557 in 
Sequence ID No. 4 of the Sequence Listing. 

4. A polypeptide including a polypeptide as defined in Sequence ID No. 1 
of the Sequence Listing. 

5. A polypeptide including a polypeptide as defined in Sequence ID No. 4 
of the Sequence Listing. 

6. A polypeptide comprising a polypeptide, or a portion thereof, as defined 
in Sequence ID No. 1 of the Sequence Listing. 

7. A polypeptide comprising a polypeptide, or a portion thereof, as defined 
in Sequence ID No. 4 of the Sequence Listing. 

8. DNA including a base sequence coding for at least one polypeptide of 
the polypeptides indicated by the amino acid sequence from 45 to 84, 110 to 249, 251 
to 403, and 404 to 558 in Sequence ID No. 1 of the Sequence Listing. 

9. DNA including a base sequence coding for at least one polypeptide of 
the polypeptides indicated by the amino acid sequence from 45 to 84, 110 to 249, 251 
to 403, and 404 to 557 in Sequence ID No. 4 of the Sequence Listing. 

10. DNA including a base sequence coding for a polypeptide as defined in 
Claim 6. 
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11. DNA including a base sequence coding for a polypeptide as defined in 
Claim 7. 

12. DNA including the base sequence, or a portion thereof, in Sequence ID 
No. 2 of the Sequence Listing. 

13. DNA including the base sequence, or a portion thereof, in Sequence ID 
No. 5 of the Sequence Listing. 

14. Antisense oligonucleotides, and derivatives thereof, against DNA as 
defined in Claim 8, 10, or 12. 

15. Antisense oligonucleotides, and derivatives thereof, against DNA as 
defined in Claim 9, 11, or 13. 

16. An antibody which recognizes the TRAF5 protein as defined in Claim 1. 

17. An antibody which recognizes a polypeptide as defined in Claim 2, 4, or 

6. 

18. An antibody which recognizes a polypeptide as defined in Claim 3, 5, or 

7. 

19. An antibody as defined in Claim 16, 17, or 18, which is an antibody that 
inhibits the signal transduction of CD40. 

20. An antibody as defined in Claim 16, 17, 18, or 19, which is a 
monoclonal antibody. 

21. A vector including DNA as defined in Claim 8, 10, or 12. 

22. A vector including DNA as defined in Claim 9, 11, or 13. 

23. A transformant obtained using a vector as defined in Claim 21. 

24. A transformant obtained using a vector as defined in Claim 22. 
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25. A method for producing TRAF5 or polypeptide, comprising the culture 
of a transformant as defined in Claim 23. 

26. A method for producing TRAF5 or polypeptide, comprising the culture 
of a transformant as defined in Claim 24. 

27. A method for screening substances that bind to, regulate the activity of, 
or regulate the expression of, a TRAF5 protein as defined in Claim 1 , a polypeptide as 
defined in any of Claims 2 through 7, or an antibody as defined in an of Claims 16 
through 18, characterized by the use of said substances. 

28. A substance that binds to, a substance that regulates the activity of, or a 
substance that regulates the expression of, the TRAF5 protein as defined in Claim 1 or 
a polypeptide as defined in any of Claims 2 through 7, which is obtained by a screening 
method as defined in Claim 27. 

29. An immunological disease therapeutic containing as an active ingredient 
a TRAF5 protein as defined in Claim 1 or a polypeptide as defined in any of Claims 2 
through 7. 

30. An allergy therapeutic containing as an active ingredient a TRAF5 
protein as defined in Claim 1 or a polypeptide as defined in any of Claims 2 through 7. 

31. An anti-cell growth therapeutic containing as an active ingredient a 
TRAF5 protein as defined in Claim 1 or a polypeptide as defined in any of Claims 2 
through 7. 

32. An immunological disease therapeutic containing as an active ingredient 
an antisense oligonucleotide or derivative thereof as defined in Claim 14 or 15. 

33. An allergy therapeutic containing as an active ingredient an antisense 
oligonucleotide or derivative thereof as defined in Claim 14 or 15. 

34. An anti-cell growth therapeutic containing as an active ingredient an 
antisense oligonucleotide or derivative thereof as defined in Claim 14 or 15. 
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35. An immunological disease therapeutic containing as an active ingredient 
an antibody as defined in any of Claims 16 through 20. 

36. An allergy therapeutic containing as an active ingredient an antibody as 
defined in any of Claims 16 through 20. 

37. An anti-cell growth therapeutic containing as an active ingredient an 
antibody as defined in any of Claims 16 through 20. 

38. An immunological disease therapeutic containing as an active ingredient 
a substance as defined in Claim 28. 

39. An allergy therapeutic containing as an active ingredient a substance as 
defined in Claim 28. 

40. An anti-cell growth therapeutic containing as an active ingredient a 
substance as defined in Claim 28. 
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